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Streszczenie  Artykul  poswiecony  jest  podstawowym  aspektom
zrownowazonego rozwoju transportu intermodalnego w Polsce i Europie. Autor
przedstawit wymogi zrownowazonego rozwoju w polityce Unii Europejskiej oraz
dokonat analizy 1 oceny polityki transportowe; w tej sferze ze szczegdlnym
uwzglednieniem przestanek 1 uwarunkowania rozwoju transportu intermodalnego
oraz jego wpltywu na §rodowisko.

Abstrakt The article is devoted to the basic aspects of sustainable development
of intermodal transport in Europe. The author presented the requirements of
sustainable development in the policy of the European Union and made an analysis
and assessment of the transport policy in this sphere, with particular emphasis on the
premises and conditions for the development of intermodal transport and its impact
on ecodevelopment.

Stowa kluczowe: Zréwnowazony rozwo0j, zarzadzanie wplywem na
srodowisko, transport intermadalny, infrastruktura drogowa, zrbwnowazony transport

Keywords: sustainable development, environmental impact management,
intermodal transport, road infrastructure, sustainable transport

Zewnetrznym efektem funkcjonowania transportu jest jego oddziatywanie na
srodowisko naturalne i cztowieka. Objawia si¢ ono w roznej skali degradacji jego
poszczegdlnych elementow, zwlaszcza ziemi, gleby, powietrza, wody 1 roslinnosci.
Transport oddziatujagc na wymienione elementy Srodowiska, jest takze gtownym
zrodlem hatasu 1 wypadkowosci; wptywa wiec w sposob  szkodliwy na to
srodowisko, wprowadzajac do niego powazne zmiany. O szerokim zakresie tych
zmian $wiadczy fakt, ze w klasyfikacji zagrozen $rodowiskowych na 14 grup
sprawcow tych zagrozen, az w 11 wymienia transport lub dziatalno$¢ bezposrednio z
nim zwigzang. Ostatnie dziesigciolecia, to dynamiczny rozwoj transportu drogowego
przy jednoczesnym spadku liczby przewozéw wykonywanych ekologicznymi
srodkami transportu.  Pogarszajaca si¢ jako$¢ Srodowiska naturalnego jest
szczegoOlnie dotkliwa dla ludno$ci zamieszkujacej duze aglomeracje miejskie oraz
wzdluz przelotowych tras komunikacyjnych. Stad aspekty srodowiskowe 1 rosnace
zattoczenia na sieci drog kolowych powoduja potrzebe rzeczywistego promowania
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przyjaznych dla srodowiska gatezi 1 technologii transportu, w tym przede wszystkim
kolei, transportu intermodalnego oraz wodnego. Aspekty te znalazty swe odbicie w
wielu dokumentach Unii Europejskiej, w tym gléwnie w Biatych i1 Zielonych
ksieggach, w ktorych stwierdza si¢, ze ,,kierunki europejskiej polityki transportu
powinny by¢ podporzadkowane zasadom zrownowazonego rozwoju”.

W Biatej ksigdze podkreslono, ze intermodalnos¢ ma kluczowe znaczenie dla
rozwijania innych sposobow przemieszczania, ktore w sposob optymalny tacza
najlepsze wlasnosci poszczegolnych gatezi transportu 1 zarazem sg bardziej przyjazne
dla §rodowiska naturalnego. Promowanie tych zasad moze przyczyni¢ si¢ w istotny
sposob do rozwigzania obecnych 1 przysztych problemow transportowych w Europie,
w tym przede wszystkim poprzez:

a) odcigzenie nadmiernie zatloczenie sieci drogowej z czgsSci przewozow
towarowych 1 w konsekwencji wzrost bezpieczenstwa ruchu;

b)  zmniejszenie negatywnych dla zdrowia i1 zycia czlowieka oraz
srodowiska naturalnego skutkow 1 kosztow zewnetrznych powodowanych przez
transport drogowy'.

Dziatalno$¢ transportowa, gtownie w odniesieniu do infrastruktury drogowej,
jest istotnym czynnikiem niszczenia zasobow ziemi, przede wszystkim przez
betonowanie i asfaltowanie jej powierzchni®. Transport samochodowy powaznie
zanieczyszcza powietrze atmosferyczne, a skazone spalinami powietrze zatruwa inne
elementy srodowiska: gleby, wody, rosliny 1 zwierzeta. Jest tez niebezpieczne dla
organizmu czlowieka. Coraz wigksze zagrozenie dla $srodowiska stanowi bowiem
hatas komunikacyjny, zwlaszcza wywotany przez motoryzacje. Jest on ucigzliwy, a
wyeliminowanie go jest prawie niemozliwe. Szczegolnie dotkliwy dla mieszkancow
pobliskich doméw jest hatas uliczny, czesto przekraczajacy - w godzinach szczytu
transportowego - 100 decybeli i1 towarzyszacy im przez calg dobeg. Istotnym
czynnikiem jest rOwniez wplyw transportu samochodowego na zdrowie 1 zycie
cztowieka w zwigzku z zanieczyszczeniem powietrza i wypadkami. Zanieczyszczenie
powietrza najsilniej odczuwaja mieszkancy dzielnic $rédmiejskich oraz okolic
przelotowych tras samochodowych. Potwierdzony zostal zwigzek migdzy
zachorowaniami na niektére choroby pluc a zanieczyszczeniem powietrza
weglowodorami 1 innymi substancjami. Transport samochodowy jest takze przyczyna
tysigcy kolizji i wypadkow drogowych. Zastosowanie innych srodkow i technologii
przewozu oraz budowa obwodnic niektorych miejscowosci moglyby te statystyke
znacznie poprawic.

Najmniejszg powierzchni¢ ziemi w stosunku do wykonywanej pracy
przewozowe] zajmuje transport rurociggowy, stuzacy do przemieszczania ropy 1
produktow naftowych. Nastepne pod wzgledem oszczednosci terenu miejsce
przypada zegludze $rodladowej. Przy tym zajmowanie drogi w tej zegludze ma w

1 J. Wronka, Transport kombinowany w aspekcie wymogow zrownowazonego rozwoju, OBET P.P., Warszawa-
Szczecin 2012, s. 8. Zob. rowniez J. Wronka, Transport kombinowany/intermodalny. Teoria i praktyka. Wydawnictwo
Naukowe Uniwersytetu Szczecinskiego, Szczecin 2009.

> Powierzchnia zaj¢ta przez infrastrukture liniowa i punktowa transportu w Polsce w koncu 2012 roku przekroczyta
1,1 min ha (3,5% powierzchni kraju), z czego okolo 80% przypada na infrastruktur¢ drogowa. Dla pordéwnania,
infrastruktura kolejowa zajmowata okoto 95 tys. ha, co stanowito okoto 8,6% ogdlnego zagospodarowania
transportowego kraju.
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duzym stopniu charakter naturalny i nie powoduje zaboru ziemi. Z drugiej strony,
powolnos¢ zeglugi §rédladowej sktania do rownoleglego rozwoju drog kotowych lub
kolejowych. Niemniej, z powodow ekologicznych, ale réwniez ekonomicznych i
spotecznych, powinno si¢ dazy¢ do ograniczania inwestycji terenochlonnych,
zwlaszcza tam, gdzie sie¢ transportowa jest dostatecznie rozwinigta, aby nie dopuscic¢
do jej dublowania i tym samym marnotrawstwa ziemi.

Transport kolejowy w stosunku do wykonywanej pracy przewozowej jest
gatezig o $redniej terenochtonnosci, zréznicowanej jednak zaleznie od rodzaju trakeji
i stosowanych wagonéw. Niewielkie jest - w poréwnaniu z transportem
samochodowym - zanieczyszczenie atmosfery ze strony transportu kolejowego i
zeglugi érodladowej. Srodki transportu napedzane energia elektryczna (elektrowozy)
nie zanieczyszczaja powietrza w ogéle®, a lokomotywy spalinowe w przeliczeniu na
kazda tone¢ przemieszczonego ladunku zanieczyszczaja atmosfer¢ dziesigciokrotnie
mniej w porownaniu z samochodami ci¢zarowymi. Podobna proporcja w stosunku do
transportu samochodowego wynika z zastosowania barki rzecznej. Oddzialywanie
hatasu w tym przypadku na otoczenie jest niewielkie. Halas wywotywany przez
przejezdzajace pociagi nie jest bowiem w poroOwnaniu z hatasem z innych srodkow
transportu bardzo ucigzliwy dla $rodowiska. Nalezy zauwazy¢ ponadto, ze hatas
powodowany przez przejezdzajacy pociag wystepuje w zasadzie tylko przez krotki
okres, natomiast hatas wywolywany przez transport samochodowy podczas duzego
natezenia ruchu ma charakter trwaty, a wiec jest bardziej przykry dla cztowieka.
Réwniez usytuowanie linii kolejowych w terenie jest korzystniejsze dla klimatu aku-
stycznego cztowieka w porOéwnaniu z drogami kolowymi z racji wigkszych
odlegtosci kolei od zabudowan ludzkich. Takze glosnos¢ taboru zeglugi $rodladowej
jest niewielka i niegrozna dla otoczenia.

Potrzeba rozwoju transportu intermodalnego wynika - oprécz potrzeby
oszczedzania nosnikoOw energii, bezpieczenstwa ruchu oraz odcigzenia coraz bardziej
zageszczonych drog samochodowych -z koniecznosci ochrony $rodowiska
naturalnego. Transport ten jest jednym z priorytetéw polityki transportowej Unii
Europejskiej, ktorej celem jest przede wszystkim ograniczenie w przewozach zbyt
duzego wudziatu transportu drogowego. Stymulatorem rozwoju transportu
kombinowanego (zwlaszcza kolejowo- -samochodowego) w Polsce i Europie jest
niedostateczna do potrzeb zdolno$¢ przepustowa drog oraz dbatos¢ o czystos¢
srodowiska przyrodniczego, tj. dazenie do zaostrzania stawianych transportowi
wymagan ekologicznych. Zatem zatory na drogach oraz dazenie do minimalizacji
szkodliwego wpltywu transportu samochodowego na S§rodowisko przemawiaja za
szybkim rozwojem réznych form * przewozéw kombinowanych, z wykorzystaniem
przede wszystkim kolei®. Zwiekszenie bowiem przepustowosci infrastruktury drogo-
wej w celu ograniczenia kongestii wymaga zainwestowania znacznych Srodkow
finansowych i czasu potrzebnego do ich zrealizowania. Ponadto, sg to narzgdzia
kolidujace z zatozeniami zrOwnowazonego rozwoju.

¥ Trakcja elektryczna jest najmniejszym zagrozeniem dla powietrza atmosferycznego. Elektrowozy nie sa bowiem
pojazdami autonomicznymi i jako takie nie wytwarzaja wlasnych zanieczyszczen.
* Zob. J. Stoklosa, Transport intermodalny. Technologia i organizacja, Wyzsza Szkota Ekonomii i Innowacji,

Lublin 2011.
¥ Zob. H. Zielaskiewicz, Transport intermodalny na rynku ustug przewozowych, PS Trade Trans, Warszawa 2010.
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Wazng przestanka rozwoju transportu intermodalnego, zwtaszcza w Polsce, s
znaczne rezerwy zdolno$ci przewozowej transportu kolejowego, co oznacza
mozliwos$¢ przejecia przez kolej sporej czesci przewozoOw wykonywanych obecnie
przez transport samochodowy. Sprzyja¢ rozwojowi, gtdwnie w zakresie przewozow
migdzynarodowych, moze bardzo dobre, tranzytowe polozenie naszego kraju.
Przewozy kolejowe - zatem - mogg sta¢ si¢ w przewazajacym stopniu konkurencyjne
ekonomicznie, a zwlaszcza ekologicznie w stosunku do przewozéw drogowych.
Konieczne sg wiec odpowiednie i skuteczne dziatania (prawno-organizacyjne oraz
techniczne 1 technologiczne) zmierzajagce do zwigkszenia atrakcyjnosci tej galezi
transportu. Jedng jednak z waznych barier rozwoju transportu intermodalnego w
Polsce jest nieodpowiedni stan techniczny wigkszosci linii kolejowych, na ktérych
srednia predko$¢ pociggow towarowych nie doréwnuje S$redniej predkosci
samochodow ci¢zarowych mimo zattoczenia drog. Inng barierg jest niska jako$¢
ustug kolejowych, ktére s3 trzonem przewozoéw kolejowo-drogowych, stad
opOznienia w przewozach, brak mozliwosci monitorowania przewozow online, a
takze brak centrow logistycznych, co powoduje rozproszenie potoku tadunkow i
utrudnia uruchomienie catopociggowych polaczen intermodalnych, ktore sa
najkorzystniejsze dla operatora kolejowego. Ponadto brakuje nowoczesnych terminali
przetadunkowych zlokalizowanych w ro6znych czgsciach kraju 1 potaczonych siecig
szybkiej kolei towarowej. Znaczacym czynnikiem ograniczajacym sa tez wysokie
stawki za dostgp do infrastruktury kolejowej. Pomimo tych trudnosci transport
intermodalny w Polsce rozwija si¢ dynamicznie.

Korzystanie przez firmy z réznych $rodkow transportu w celu przyjaznego dla
przyrody i sprawnego przesylu towarOw w naszej globalnej gospodarce na catym
swiecie stanowi doskonalg alternatywe dla skutecznego zarzadzania logistyka. Dobrze
jesli w praktyce polega to na naukowym rozwazaniu jak najwickszej ilosci stosowanych
1 mozliwych do zastosowania rozwigzan prowadzacych do podnoszenia jakos$ci
usprawnien logistycznych. Zdecydowanie za maty w realizowanych tancuchach dostaw
udziat transportu rzecznego $rodladowego 1 transportu kolejowego na przyktad na
terenie niektorych krajow w Srodkowej Europie — w tym Polski - powoduje
wielomiliardowe straty dla pelnowymiarowej gospodarki tych panstw. Podsumowujac -
upowszechnienie przewozow wykonywanych z udzialem transportu kolejowego,
rurociggowego a takze wodnego $srodlagdowego I morskiego z zastosowaniem technik
transportu  intermodalnego jest jednym z waznych narzedzi zapewnienia
zrownowazonego ekologicznie rozwoju systemu transportowego Polski i Europy.
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Ha cywacHomy erami pO3BUTKY CYCHUIbHO-€KOHOMIYHMX  BIJIHOCHUH
aBTOTPAHCIOPTHY CHUCTEMY CIHIJI PO3IJSIAaTH K EKOHOMIYHY KaTeropito, ska
BIJIOMBA€ €IHICTh ii MaTEpiaIbHO-PEUOBOTO 0a3uCy Ta IHCTUTYIIOHATBHUX (HopM
B3a€MO/IIi TOCIIOIAPIOIOYMX CYO'€KTIB, HACEIEHHS Ta OPraHiB BJIAJH PI3HUX PIBHIB 32
y3TOKCHHS MOTHTY 1 MPOMO3HIIii TPAHCTIOPTHUX TTOCHTYT.

Tabmuus 1 — B3aeMo3B's130K iHTepeciB cy0'€KTiB rocnogapcbKnx BilTHOCHH

Ta ABTOTPAHCIIOPTHOI CUCTEMH

Cy0'exTn- BzaemHi iHTEpEcH
YYaCHUKH CyO'€KTiB-y4aCHHKIB ITPOrHO3YBaHHS 710 aBTOTPAHCIIOPTHOI CUCTEMH JI0
MIPOrHO3YBAHHS ABTOTPAHCIIOPTHOI CUCTEMH Cy0'€KTIB-y4aCHUKIB IIPOTHO3yBAHHSI
Heprxasa ® [I1ITPHMKa HaI[IOHAIBLHOT Oe3MeKH ® CTBOPEHHSI 3aKOHOZABYOI 0a3y 13
® 30epeKeHHS €THOCTI EKOHOMIYHOTO 1 3a0e3redyeHHs e(heKTUBHOTO
HOJIITUYHOTO TIPOCTOPY (YHKLIIOHYBaHHS aBTOTPAHCIIOPTHOI
® CKOPOYEHHS COLIIbHO-€KOHOMIYHOT CUCTCMU
acumeTpii ® peryIiroBaHHs Tapu)iB
e yuacTh y peamizamii  iHTerpamiiiHux | ® y4acTb y peaiisanii
MIDKpPErioHaJIbHUX MPOEKTIB ABTOTPAHCIIOPTHUX MPOEKTIB
Perionu ® yyacTh y HaIlOBHEHHI JIOXIJIHOI YACTUHU ¢ (HopMyBaHHS COPHUATIMBUX YMOB
OIO/KETY PETI0HY JUSUTEHOCTI @BTOTPAHCIIOPTHOI CUCTEMH
e 33a0e3neYeHHs JJOCTYITY JI0 PECYpCiB B MEKax PerioHy
periony ® yYacTh y peaiizarlii TpaHCTIOPTHUX
® CTIpUSHHS B MTATPUMaHHI 1 PO3BUTKY MIPOEKTIB
COLITBHOI c(hepH PETioHy
® yyacTh y peaiizalii mporpam COIialbHO -
€KOHOMIYHOT'O PO3BUTKY PETIOHY
Tocrioaprorodi | e 3umkeHHs Tapu()iB Ha aBTOTPAHCIIOPTHI | ® CBOEYACHICTH IUIATXKIB 3a
cy0'ekTn TIOCITYTH ABTOTPAHCIIOPTHI IMTOCITYTH
® CKOPOYEHHS Yacy MOCTAUYaHHs BAHTAXIB ® CTIHKICTh BAHTAXKOIIOTOKY
® [IIBUIECHHS HAJIAHOCTI | ® CTPUMYBAHHS IiH HA MaTepiax Ta
TPAaHCTIOPTYBAHHS €HEepriio
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B ymoBax puHKOBHX BiHOCHMH (OpPMYBaHHS aBTOTPAHCIOPTHOI CHUCTEMHU
B1I0YBa€ThCS SK IT1/1 BILTMBOM HEOOXITHOCTI peatizallii Aep>KaBHUX Iiiel (000poHa i
3a0€3IeUeHHs COIllalbHUX 3000B'SA3aHb JIEPXKaBH 13 TPAHCIOPTHOI JOCTYITHOCTI
HACEJICHUX TMYHKTIB), TaK 1 IMiJ BIUIMBOM «PUHKOBUX CHI» — EKOHOMIYHOI
JOIIILHOCTI  OyAiBHMIITBA (PO3BUTKY, MOJEpHI3AIi) TOi UM 1HIIOI JUISTHKH
aBTOTPAHCIIOPTHOT MEPEXKi.

Tabnuns 2 — OCHOBHI HANPSAMKH PeryJi00Yo0i AilJLHOCTI OpraHiB BUKOHABYOI
BJIA/IU 3 MPOTHO3YBaHHS Tpoiecy GopMyBaHHSI ABTOTPAHCIIOPTHOI CHCTEMU

No Hampsimok nisiieHOCTI OpranizaiiifHi e1eMeHTH, 110 3a0e3MeTYIOTh IPOIIEC
Y3TOJDKCHHSI IHTEPECiB
1. |TIpaBoBe 3a0€e31€4EHHS * YUHHE 3aKOHOJIaBCTBO

* iHiITiaIisg 3aKOHOIIPOESKTIB Ta 1HIIMX MTPABOBUX aKTIB
* rapMoHi3ais i yHi(ikaIis HalliOHATbHIX HOPM 1 3aKOHIB
JI0 €BPOIEHCHKUX CTaHIAPTIB

2. | DiHAaHCOBO-EKOHOMIYHE * PUHKOBI IHCTPYMEHTH PETYJIIOBAHHS 1 CTUMYIIIOBAHHS
3a0e3eYeHHs * perioHaJIbHI OFOKETHI Ta 1M03a0r0KeTHI (poH TN
HayKOBO-TEXHIYHOTO PO3BUTKY

* 3aKOPJOHHI Ta BITYM3HSAHI TPAHTH

* (hoHM BEHUYpPHOTO (hiHAHCYBAHHS

* iIHHOBAIIHHO-1HBECTHUIIIHHI LICHTPH

* CTPaxoBi KOMIIaHii Ta rapaHTiiHi GoHIN

3. | Komeprrianizaliis HayKOBO- * LIGHTPH MMaTEHTO3HABCTBA 1 JIIEH3YBaHHS
TEXHIYHUX PO3POOOK * BUCTaBKOBI KOMIUJICKCH

4. | Koopaunaiiist Ta peryatOBaHHS * CTPYKTYpHI MiAPO3/I1JIU OpPraHiB BIaau
HayKOBO-TEXHIYHOI Ta IHHOBAIIMHOI | * OroKeTH1 (1103a0r01KeTH) GoHAN
ISITBHOCTI * HayKOBO-KOOPIUHAIIMHI pau

* IHHOBAIlIHI IEHTPH

5. |IlinroToBka Ta mepemniaroToBKa * BH3, nentpu niaBuieHHs kpanidikarii
KaJIpiB AJIs HAYKOBO-TEXHIYHOI Ta | IHHOBAIIiifHI Oi3Hec-1HKyOaTopH
IHHOBAIHHOI JISUIEHOCTI * HAYKOBO-TE€XHIYHI TApKU

6. | CepTudikariist HayKOMICTKOI * perioHajbHI HEHTPHU CTaHAAPTU3ALlll Ta METPOJIOTI]
MPOJYKIIIT 1 HaJTaHHS TOCIYT B * 1aboparopii 1 LeHTpH cepTUdikarii

rajy3i METpoJIOrii i cTaHAapTH3allii

7. | BupoOHMYO-TeXHIYHA MIATPUMKA SIK | * CIIel1ali30BaHl BUPOOHNYO-TEXHOJIOTIYHI [IEHTPU
CTBOPEHHs 3aC001B BUPOOHUIITBA Ta |* JII3UHIOBI (DipMH
TEXHOJIOT1H TaK 1 X BIPOBAKEHHS

8. |Po3po0Oka iHHOBAIIHUX MIpOrpaM, | perioHalbHI ar€HTCTBA CTPATETIYHOTO PO3BUTKY
MIPOEKTIB, O13HEC-TPONO3UIIII * FOCTIOAAPIOI0UI Cy0'€KTH

9. |Ekcrnieptuza nporpam, IpoeKTiB, * perioHajbHI areHTCTBA MIATPUMKH Oi3HECY
MPOIO3UIiH 13a8BOK, GOPMYBAHHS | HEHTPU €KCIIEPTU3H MPOEKTIB
KaTaJIOTiB IHHOBALIIHHUX MPOEKTIB | * CTPYKTYpHU OpraHiB BUKOHABYOI BJIa 1

10 | Tadopmariiine 3a6e3meyeHHS * IGHTPHU HayKOBO-TEXHIUHOI 1HPOpMaIIii

* perioHajbHi iH(OpMaIiifHO-aHATITUYHI LEHTPH
* IGHTPHU HOBUX 1H(QOPMAIIITHUX TEXHOJIOT1i

* HayKOBO-TEXHI4YH1 0i01i0TeKH

* perioHaJIbHI HAyKOBO-KOOPIMHAIIIHI LICHTPH

11 | OpranizariiiHe cynpOoBOIKEHHS * perioHajbHI areHTCTBa
peaizailii mpoeKTiB 1 mporpam * Oi3HEC-1HHOBAIIMHI IEHTPHU, TEXHOTIAPKH
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A omHUM 3 HAWOUTBIT BaKJIWMBHUX 3aBJaHb TPAHCIIOPTHOI CHUCTEMHU KpaiHH €
3a0€3MeUeHHs] MaKCUMaJlbHOi  €(eKTUBHOCTI  (PYHKIIIOHYBaHHS TPaHCIIOPTHO-
JIOPOKHBOTO KOMIUIEKCY IUISIXOM IMiJIBUIIEHHS SKOCT1 3aJIOBOJICHHS MOTPeO CHil
00OpOHHM, CEKOHOMIKM 1 HaceJieHHsS B O€3MeuyHMX 1 e(PEKTHMBHUX TPAHCIOPTHHUX
nociyrax. IIpoTe SKIIO po3rigaTd 3arajibHOCBITOBUM PO3BUTOK Cy4YacHOI
€KOHOMIKH TO CJI/I BIIMITUTH HACTYIHI T€HEHIIIi:

— YIOBUIBHEHHSIM TEMIIIB CBITOBOI'O €KOHOMIYHOTO;

— MepeMIIIeHHs [IEHTPIB CIOKMBAaHHS Y pO3BUHYTI kpainu €Bpomnu, [liBHIUHOT
Awmepuku Ta A3ii;

— MepeMIIIeHHs [IEHTPiB BUPOOHUIITBA 10 KpaiH A3ii, A¢puxu Ta JIaTHHCHKOI
AmMepuky;

—30UIbIICEHHS Yy BUPOOHHUIITBI TOBApiB YAaCTKU BUCOKOTEXHOJOTTYHUX
BUPOOHUIITB.

Po3yMiHHS IIUX MPOIIECIB MiJIKa3ye, B IKOMY HampsiMi OyIyTh IEPEMIITyBaTUCS
TpaHCHAIlIOHAJIbHI TOBAPONOTOKH CUPOBHMHU Ta TOTOBOI MPOAYKIIii, sIKI BUMOTH JO
JIOTICTUKH, YMOB 1 O€3MeKH TEepeBe3eHb BaHTaXIB JUKTYBAaTHUME CIIOXHBAY
TPaHCIIOPTHUX MOCHYT.

Jliteparypa

1. 3arypcbkuit O. M. AHani3 puHKY aBTOTPAHCIOPTHUX MOCIYT B YKpaiHi.
301pHUK HAYKOBHX Tpals «ABToMOOLTEHUHN TpaHcopT» 2019. Ne 44, 66-71

2. 3arypcekuii O.M. KOHKYpEeHTHOCTIPOMOKHICTh TPAaHCIIOPTHO-JIOTICTHYHUX
CUCTEM B yMOBax IJioOami3alli: 1HCTUTYLIOHAJIbHUNA aHami3 : MoHorpadis. KuiB :
®OII O.B. Amuuncekuii, 2019. 373 c.

YK 656.223
AHAJII3 NEPEBE3EHB 3EPHOBOI Hl:OI[YKHIi PI3BHUMHN
BUJIAMMU TPAHCIHOPTY A0 KPAIH €BPOIIN

Jlomotbko [lenuc BikTopoBu 1.T.H., npodecop,
e-mail: den@kart.edu.ua
Adanacosa Ousibra ®eopisua’ acmipant
e-mail: afanasova_olya@ukr.net
Ykpaincokuil oeporcasnutl yHigepcumem 3ani3HUUHO20 MPAHCNOPIY

PosrnsnyTto 0COOIMBOCTI oprasizaiii JIOTICTUYHUX MPOIIECiB
TPaHCTIOPTYBAHHS 3€pHA B €BPOMEUCHKUX KpaiHaX PI3SHUMHU BUIAMHU TPAHCIOPTY. Y
chepi 3CpPHOBOI JIOTICTUKM BaXXJIMBHUM € TIPOIEC KOOPAHWHAINI JisIIBHOCTI
3aJII3HUYHUX, ABTOMOOUTHPHMX OpTraHi3alliii Ta PIYKOBUX TMEPEBI3HUKIB 3€pHA 3
nopTaMl 3 METOK e(EeKTUBHINMIOTO BUKOPUCTAaHHS BCIX MOMIMBOCTEH Ta
MOTYXXHOCTEH 1CHYI04YO1 1HDPACTPYKTYpPH.

B ymoBax BOEHHOrO CTaHy, 4epe3 POCIHMCBKY arpecito, MPOCTEKYIOThCS
KapIMHAJIbHI 3M1HU C(POPMOBAHUX BaHTaXOMOTOKIB. [IpoTe YkpaiHa yrpumye ogHe 3
JIIUPYIOYUX MICIIb Ha CBITOBOMY PHHKY CEpell EKCIOPTEPiB 3epHOMPOIYKTIB.
3epHOBl BaHTaXl € BeIbMU CHEeUM(pIYHUMH BHJIAMU BaHTaXIB, IO MOTpedye
ocoOnMBoro miaxoay A0 (opmMyBaHHS ~CUCTEMH TpaHcmopTyBaHHs.  Jlis
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TPAHCTIOPTYBAaHHS 3€PHOBOI MPOIYKI[i MOXYTh 3aCTOCOBYBATHCS Pi3HI CIOCOOH
MEPEBE3CHHS, a caMe: aBTO3€PHOBO3aMU, Oap>Ke-OyKCUPHUMU CKJIaJlaMHU, BarOHAMHU-
3epHOBO3aMHM, HaIliBBArOHAMH, B SIKMX MOHa BHUKOPHUCTOBYBATH OJIHOPa30Bl abo
OaratopasoBl yIlaKkyBaHHsI, Halpukiaja Oir-0eru, KOHTCHHEPHUM CIOCOOOM 1 TaKOX
ICHye JOCBiJ TepeobiialHaHHS MIHEPAJOBO31B Ta ILIEMEHTOBO3IB IIiJl NEPEBE3CHHS
3epHa. BukopucTaHHS TEXHOJOTii TPAaHCIOPTYBAHHS 3EPHOBUX BAaHTAXIB Y
KOHTEHHEepax Ta CTBOPEHHS BIAMOBIIHOI IIbOMY CIOCOOY MepeBe3eHHs JIOTICTUYHOI
CUCTEMH PpO3IMOAUTY 3€pHa JO3BOJISIE 3HAWTH ONTUMANbHI MUIAXH PO3MOILIY
BUPOOJICHUX 3€pHOBHUX KYJBTYp 1 3HAUHO 3HM3UTH 1HQPACTPYKTYpHI Ta OomepariiiHi
BuTpatu. lle 103BONUTH 3MEHIIUTH TPUBATICTh 1 SAKICTh NMPOBEACHHS BAHTAXHO-
PO3BaHTAXYBAJIbHUX pPOOIT, MO0 B MIACYMKY TO3BOJIUTH 30UIBIIUTH TPUOYTOK
YYaCHMKIB 36pHOBOTO PMHKY 32 pPaxyHOK PO3LIMPEHHsS OOCSTIB peainizalii 3epHa Ta
MIJBUILIEHHS SIKOCTI 3A1MCHIOBAaHMX JIOTICTUYHMX IIOCIAYr Ha BCIX e€Tamax pyxy
JIOTICTUYHOTO JIAHIIOXKKA.

B Vkpaini cuctema KOHTEHHEpHUX NEPEBE3€Hb 3aJI3HUYHUM TPAHCIIOPTOM,
nopiBHAHO 3 €BponeiicbkuM COI030M € HEAOCTAaTHHO PO3BUHEHONO. 3aKOPJOHHUN
JIOCBIJ] JIOBOJUTH, IO Yy TPAHCIOPTHIM Traigy3l OJHHUM 13 TOJIOBHUX UHWHHUKIB
NOKpAILEHHs! €(EeKTUBHOCTI TMEpEeBE3€Hb, 30KpeMa 1 3€pPHOBUX BaHTaXIB, €
CTaOUTPHHUI PO3BUTOK TPAHCIIOPTYBAHHS Y KOHTeHHepax [1].

OOcsT KOHTEHHEPHUX MEePEBE3CHHb BAHTAXIB MO BHYTPIIIHIX BOJHUX MIISXaX
€C ouintoroerses y 13 mapa. t*km (TKM), monan 7 mun. TEU Ta nonag 62 muH. T
KOHTEMHEPU30BaHUX BaHTaXiB, M0 ckiIagae 9.6% Big 3arajabHOTO 00CATY
BHYTpilHbOro cyaorasctea B 136 mupag TKM B €C. Kpim toro, 99,95% o06'emy
KoHTelHepHux mnepese3eHb (TKM) mpunagae Ha perionu Peiiny. (Higepnanaw,
benbriss, Himeuunna, ®panuia, [eeitnapis, JlrokcemOypr). KonreitHepHi
nepeBe3eHHs Ha JlyHai ctaHoBisATh pemuty 0,05%.

¥ 2021 poui koHTeWHEpHI1 mepeBe3eHHs, 3pocau B Hinepnangax Ha 4,8%, y
Himeuunni Ha 2,4%, y benbrii va 1,5% 1y ®panuii va 31,1%. Konrelinepuszaiis y
BHYTPIIIHHOMY BOJHOMY CIIOJIy4€HHI1 CYTT€BO 3poctae y Hinmepmanmax, ocCKiIbKH
KOHTEIHEpH1 MepeBE3€HHsI Ha ICHYIOUMX MapHIpyTax MOCUIIOEThCS: TYT 53,1 MIH. T
BaHTAXXIB MIEPEBE3CHO B KOHTCHHEPAX, 110 POOUTH KpaiHy JIJAECPOM 3 IIUX MEPEeBE3CHb
MO0 BHYTPINIHIX BOAHMX TIwIgxax €Bponu. 3 1HIMOr0O OOKYy, Take 3pOCTaHHS
BiJIOYBAETHCS 3aBJSKH CTBOPCHHIO HOBUX KOHTEHHEPHUX MOPTIB 1 HOBUX TEPMiHAIIB.
B benbrii Bxe 22,4 maH. T, y Himeyunni 20,9 miH. T. 1 y @pannii 3,3 miua 1. Y 2021
poii koHTelHepHi nepeBe3eHHs B Pymynii gocarnu 1714 TEU. B ocranni 15 pokis
HE CcrocTepirajiacsi TeHJICHIIS 10 3pOCTaHHs, a Mpu pizkomy crnaal y 2013 porri e
3HAQYEHHS 3 TUX Mip 3JIMIIHIOCH Ha OUIBII-MEHII JOCTATHBO Ha HU3bKOMY piBHI [2].

B panumii wac nBoMa NpHUIyHAHCHKMMH KpaiHAMU 3 HalOUIBIIMM 00CSITOM
KOHTEHHEpHUX TiepeBe3eHb € YropmmHa Ta ABctpis. Y 2021 poui yropcbKumu
BHYTPIIIHIMU BOJHUMU nUIsixamu Oyio nepeBesero 7297 TEU, mo crano apyrum 3a
BEJTMYMHOIO 3HAYEHHSM 3a 11eil mepiog mix 2007 1 2021 pokamu. B ABctpii y 2021
pomi Oymno BimmpaBineHo 5226 xoutediHepiB TEU mnepeBe3eHO, IO Takox €
301IBIIEHHSM 3a TOMEPEIHI TPU POKU. Y TOM *Ke MepioJl, KOHTEHHEPHI MepeBe3eHHS
BOAHUMU Tuisxamu YroprmwHu ckiaamu 14 000 T y 2021 pori, B ABctpii Oynio
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nepee3eHo 9000 T BantaxiB. Lli 3HaYeHHS UTIOCTPYIOTh BEIHYE3HHI PO3PUB BiX
PeliHCBKHUX NiepKaB.

3HayHa 4YacTKka rnepeBe3eHHs 3epHa B HimeuunHi Ta @padiii 3A1HMCHIOETHCS
BHYTPIIIHIMU BOJHUMHM IUIsxamu. Yepe3 reorpadiuHi OCOOIMBOCTI Ta 1CTOPHYHI
obcraBuHM B HiMeuunHi cKjanacsi po3rajlykeHa Mepeka KaHaliB, SKi aKTHBHO
BUKOPUCTOBYIOTHCS 1 IOHUHI. BaHTaskonepeBe3eHHs] BOAHUM TPAHCIIOPTOM PIUKaAMU 1
KaHaJlaMU TIOMYJISIPHI Yepe3 CBOIO JENIeBU3HY. binblile, HIXK piuKOI0, IEPEBO3UTHCA
TIIBKK aBTOTpaHCHOPTOM. Y DpaHIlii TakoX, HE3BaKAI0YN HA PO3BUHEHY 3aJII3HUYHY
1HGPACTPYKTYpY, MEPEBE3CHHS BAHTAXKIB 3aJi3HUYHUM TPAHCIOPTOM CTaHOBIISATH
3HaYHO MEHIIY YacTKy, HXK PIYKOBHUMH HUIIXaMHU Ta aBTOMOOLIBHUM TPaHCIIOPTOM.
TpancropTyBaHHsS BaHTaXIB MO piUKax Ta CHCTeMi KaHaiiB maibke 50% 3araiabHOro
obcsry, me 45% - aBTOMOOITBHUM TPAHCIOPTOM, ¥ TuUlbkU 5% - 3ali3HULICIO.
ABTOTpaHcnopT peHTaOenbHMil Ha medi A0 200 kM, TOMy BIH - HaidyacTille
BUKOPHUCTOBYETbCA JUIsl JIOCTaBKM NPOAYKILII Bl (epMepChbKUX TOCIOAAPCTB 0
pPIYKOBUX TepMiHaNIB. BogHUM TpaHcmopToM mepeBo3uThes moMicsis 20 — 50 tuc.
T. IMIIOPTHUX BaHTaXX1B, BUKOPUCTOBYIOThCA Oapxki 10 1500 T, 3aBAOBKKH — 710 67 M,
3 ocajkoro 2,5 — 2,8 M. [3, 4].

PiukoBe cygHomiaBcTBo YKpainu Tpeba po3BUBaTH, ajie Hi JIHIIPO, HI HaBITh
[liBnennuit byr Ta JlecHa He 3aMiHATH ICHYIOUY PO3TalyKEHY MEPEXKY 3aTi3HHUIIb.
301UIbIIIEHHs] HABAaHTAXXEHHSI Ha YKPAiHChKI MOPTH Ta TPAHCHOPTHY 1HGPACTPYKTYPY
yepe3 MaciiTadHy pPOCIMChKY arpecito MPU3BENM 0 BUHUKHEHHS Yepr Ta BEJHUKE
HABAHTAKEHHA Ha JIOTICTUYHY cucTeMy Kpainu. Ctanom Ha 18 TpaBHa 2022 poky
CyMapHE HAKOMHWYEHHSI MapKy B OYIKyBaHHI BHUBAaHTaKE€HHs cTaHOBWIO 34,69 THC.
(+3,27 THc. BaroHiB BIIHOCHO MOKa3HMKA Ha MOYATKy TpaBH:), 30kpema 7,74 tuc. — 13
3epHoM (+0,72 Tuc. BiamoBigHO), 547 — i3 omiero (+81), 430 — 3i sxmuxom (-101).
Cepennst 1oboBa 00poOka Ha MPUKOPAOHHUX Tepexoaax ckianae maixke 1,97 Tuc.
BaroHiB (+65 BianoBigHO), 345 3 sakux i3 3epHoM (+31), TpoTe MaKCUMaIbHO
MOXxMBa j10060Ba — 3,42 tuc. BaroHiB [5]. He3Baxkaroun Ha 3actapine o0JiaJHaHHS,
JlyHaiicbKi MOpTH Ha KOpJOHI 3 PymyHi€ro mepexuBaioTh OyM, OCKIJIbKM BOHHU HE
3aueryieHl MOPChbKOI Osokamoro. Y 2022 pori Ha TPhOX MEPEBAIOYHUX ITYyHKTaX
I3main, Peni ta YcTb-JlyHalichbk Oyn0 HaBaHTaXeHO OiM3bKO 16,5 MIIH T. BAHTaXIB,
mo BTpuul Oinbine, HiK 10 BikHU. Yepe3 Jlynait kopabmi 10XOASTH 10
4OopHOMOpChKUX TopTiB bonrapii Ta Pymynii. Ane indpactpykrypa B3gosx JlyHato
3acTapiia, MNpUOYTTS Ta  BIANPABICHHS AaBTOMOOUIBHUM Ta  3aJlI3HUYHUM
TpaHCIIOPTOM yckiaaHeHo. Ilim dac Bxomy B aenbTy JlyHato Kopabyi dYacTo
3aTPUMYIOTBCS, TOMY JOLITBHO PO3BHBATH 3ali3HUYHY Ta aBTOJOPOXKHIO
1H(GPACTPYKTYpYy PErioHy, OJHOYACHO 13 PO3BUTKOM BHYTPILIHIX BOJHMX MIISAXIB 1
MOJAJIBIINX 1HBECTHUIIN B TOPTOBY 1H(GPACTPYKTYpY [6].

3a miacymxamu 2022 poky YKpaiHChKa 3ajli3HUIS TepeBe3eHo 28,9 MIiH T.
3epHOBUX BaHTaxiB (puc.l, [7]). 3 BBeACHHSIM BOEHHOTO CTaHY MEPEBE3EHHS depes
3axiHl MPUKOPAOHHI mepexoau 3pociu y 30 pasiB [8]. Posmmuputu 3ami3HUYHHIA
KOPHUIOP BiJ KOPJAOHY 3 YKpaiHOK 110 MOPTIB €Bponu sl 301IBIICHHS €KCIOPTY
3epHa JTO3BOJISITH BIPOBAIKEHHS PETYISIPHUX KOHTCHHEPHHUX MOTSATIB 13 36pHOBUMU
BaHTaxamu. [y 1iporo Yip3amizauis B 2022 pori (i yac BiiHM) moOyayBana 75
¢biTuHroBUX  miaTgop™m, PO3pOOIEHO KOHCTPYKTOPCHKY — JIOKYMEHTAlll0 Ta
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BUTOTOBJICHO JOCITIIHUN 3pa3oKk Oask-KoHTeWHepa. bank-koHTeiiHepu Mpu3HAYeH1
JUISL TIEPEBE3CHHS CUIIKMX BAHTAXIB Ta MIAXOAUThH ISl TPaHCHOPTYBaHHS 3€pHAa,
T00pUB, COJOMY, LIEMEHTy, TIICKy, XiMIKaTiB, cnemiid. IlepeBe3eHHs MoOXke
BUKOHYBAaTHUCS aBTOMOOUIBLHUM, 3ai3HUYHUM Ta BOJHHUM TpaHCIOpTOM. Bimkpuri
HOBI crIoJydeHHs 3 MoJiioBoro — Bi10y10BaHo AiibHULIIO bepesnne-bacapabscka. 1s
JITBHULIS — aJIbTEPHATUBHE CIIOJIYUYCHHS 3 TyHAHChKUMHM opTaMu Peni i [3mairn.
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Puc. 1 - JlnuHamika eKCIIOPTHHUX NepeBe3eHb 3¢PHOBUX BAHTAXKIB
3aJIi3HUYHUM TPAHCIIOPTOM Y KPaiHM, THUC. T.

B npoueci aHani3zy €BpONEMChKOro MOCBIAY KOHTEHHEPHUX MEpEeBE3€Hb OYB
BU3HAYCHUI CTIMKHI HampsiM 10 301IbIIEHHS OOCSTIB KOHTEWHEpPHU3allli BAHTAXKIB.
Oco06iMBO 3apa3, 3 ypaxyBaHHSIM MIABUIEHOTO HABAaHTAXEHHS Ha 3aXiJH1 MEPEeXO0/H,
MOXHa CTBEPKYBaTH, 1110 €()EKTUBHOIO aJIbTEPHATUBOIO TPAAUIIIHHUM TEXHOJIOT1SIM
€ TICPEBE3CHHS 3¢pHA B KOHTEWHepax. Lle M03BOJUTH ICTOTHO MOJIMIIUTH SKICTh
oprasizaiii 3€pHOBHX TIE€PEBE3CHb Ta MIABUIIUTH KOHKYPEHTOCIPOMOXHICTh 1
e(eKTUBHICTh MIANPUEMCTB JIOTICTUYHOTO CEKTOpPY. 3aBISKHU JIOTICTUIHUM
M1X0J1aM, MOJIEPHI3yBaHHIO 3aJli3HMYHOI Ta MEPEeBAIIOYHOI 1HOPACTPYKTYPH, TTOPTU
MOTJIM O 3HA4YHO 3OUTBIIMTH TMEPEBAIKY 3E€PHOMPOJYKTIB Ta PUTMIYHIIIEC
3IACHIOBATH NIEPEBE3CHHS Y 36pPHOBHIA CE30H.
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VJIK 334.78
AKTYAJILHI IIPOBJIEMH HA TACAJKHUPCHKOMY TPAHCIIOPTI TA
B3AEMOBIIHOCHH 3 JIEP’)KABOIO

bongapes Cepriii IBaHoBUY, K.T.H., IOLICHT,
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu,
e-mail: bondarev@nubip.edu.ua

SkicTb OOCIYroBYBaHHS MAcaXUpPIB € BaXJIMBUM aclEKTOM B YIpaBIiHHI
TPAHCIIOPTHOI cucTeMH Micta. lle moB's3aHO 3 THUM, IO SAKICTH OOCITYTrOBYBaHHS
Maca)XupiB BILUTUBAE Ha KOM(OPT Ta O€3IeKy MOJ0POXKi, 3aJ0BOJEHICTh MACAKUPIB Ta
BUKOPUCTAHHS TPOMAJCHKOTO TpaHCHopTy. OJHUM 13 OCHOBHUX AacCHEKTIB SKOCTI
O0OCITyroByBaHHSI MAaCaXXHUPIB € JOCTYIHICTh TPAHCIOPTHUX 3aco0iB. Y micTax
MOBHMHHA OYTH JOCTAaTHSI KUIBKICTh TPAHCIOPTY sl 3a0e3nedeHHs €(EeKTUBHOIO
NIEPEBE3CHHS BCIX MacaXupiB, 0co0MBO B roauHu mik [1, 2]. Takox BaxJMBO, 11100
TpaHCHOPTHI 3aco0u OynH pO3TalIOBaHI Ha 3PYYHHX MapUIpyTax Ta Majld YiTKHHA
rpadik pyxy. IpyruMm acnekToM sIKOCTi 0OCTyrOBYBaHHS MacaXupiB € KOM(POPTHICTh
TPAHCIIOPTHUX 3ac001B, OCOOJIMBO BApTO BIAMITUTH KaTEropito ocid 3 0OMeXeHUMU
MOXJIMBOCTSAMM, WI0 Tiepeadayae HasBHICTh CIEUIabHOT 1H(QPACTPYKTypH Ta
oOmamroBaHux aBroOycamu Juis iHBamigiB [2]. TperiM acmekroM SKOCTI
00CITyroByBaHHs MACAKUPIB € Oe3leKa mnepeBe3eHb. TpaHCHOPTHI 3acO0M MOBHHHI
MaTH JOCTATHIO KIJBKICTh BUXOJIB JIJIsI €BaKyallli B pa3i HaJA3BUYANHUX CUTYyaIlli
touo [2]. KpiMm Toro, moBuHHa OyTH HasBHa HaJie)KHA Opradizaifisi pyxy, o0
VHUKHYTH 3aTOpiB Ta aBapii Ha J0po3i. YeTBepTUM acHeKTOM € SKICTh
00CITyroByBaHHS MEPCOHAIOM TPAHCIIOPTHUX 3aco0iB. [1'ITHM acieKTOM € HasIBHICTh
iHpopMarii npo MapmpyTu Ta rpadiku pyxy Ta i [3].

[TokpatieHHsI SIKOCTI MACAKUPCHKUX TMEPEBE3€Hb BEIUKUX MICTaxX, HAa Hall
MOTJISII, MOKE OYTH IOCSATHYTO HUIIXOM peasli3allii HaCTyITHUX 3aXO0/IiB:
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Po3mpenHss mMepexi TpoMajiCbKOrO TPaHCIOPTY, IO O3BOJMUTH 3MEHIIUTU
HABaHTAXXCHHS HAa ICHYIOYI MapuIpyTH Ta 3a0€3MeYUTH 3pYUYHUH TPaAHCIOPT JUIs
MEIIKaHIIIB MicTa. Bemrka KUTBKICTB IOpir Ta MOCTIB B KHe€BI € 3acTapiioro Ta moTpedye
peMoHTY. PekoHCTpyKIIist JOpir Ta, 0COOIUBO, MOCTIB JIO3BOJIUTH 3HU3UTH Yac B JIOPO31
Ta TMOKpallUTH Oe3neKy Ui TMacaXupiB TpaHCHOpTy. BcTaHoBIEHHS cucTeMU
BIJICOCIIOCTEPESXKEHHSI B TpoMajcbkoMy TpaHcropTi [4]. BigeocnocTepexeHHs
JIO3BOJIUTh BUSIBJISITU TMACAKUPOIOTIK, HAMOBHEHHS PYXOMOTO CKJIaay. 3aroCTpuMO
yBary Ha Takii BaXJIUBIM TeMi — TEpEeBE3CHHS TMAaCAKUPIB 3 OOMEKEHUMH
MOYIJIMBOCTSIMH, TOOTO HEXOITYUX TPOMAJISIH, SIK1 TIEPECiBAIOTHCS Ha Bi3Kax.

OTxe, Takli mTacaXupd 3 OOMEKEHHMHU MOXJIMBOCTAMU MOTPEOYIOTH
cnemianbHoi  1HQpPACTpYKTypu (0OJAmITOBaHI 3YNUHKHA) Ta PYyXOMHH CKIal,
oOJlafHaHU JUIsl TOCAJKU-BUCAAKU II€i Kareropii rpomaisH. B ymoBax, 1o
CKJIAJIMCh HAa JaHUM 4Yac, Ha >Kallb, 1HBAIIAIB MOCTYIOBO 3pocTae. MalOyTh Maiixke
KOXXHUUM TPOMAJSTHUH YKpaiHu Ma€ poIuyiB, CyCifiB, 3HAOMHUX a00 KOJIMIIIHIX KOJIET
no poOoTi, AKi CTadM HEXOISYUMH, BHACIIZAOK pOCIAChKO-yKpaiHChbKoi BiiiHM. Lli
IPOMaJISiHU, K 1 BCl MOBHOIIHHI KUTENl HACEJICHUX MYHKTIB, TaKOX IMOTPEOYIOTh
MOCIIYTU MEPEMIIIEHb Yy TPOMaJChbKOMY TPAHCHOPTI, IO € HEBLJ €MHOI0 MOTPe0or0
Oynb-sKoi touHu. ToMy 1aHa TeMa € JOCUTh aKTyallbHOIO.

3a3HaynMMo, 110 MUTAaHHS 00JIATYBaHHS 1HOPACTPYKTYPH 1 pyXOMOTO CKIIAITy
JUISL TpOMajsiH 3 OOMEKEHUMH MOKJIUBOCTSIMU, TalbMY€ThCAd YKPAaiHCHKOIO
oropokpariero. | et npukpuit paxr, y OUIBIIOCTI BUNIAJKIB, € HEIEPEOOPHUM, HABITh,
IpU BEIMKOMY IIPAarHeHHI OpPraHiB MICLEBOI BJAAW MIOJ0 BHUPIIIEHHS TaKoOi
npobsieMu. bropokpatnyHa «MailimHa» Ta HEIOCKOHAJe 3aKOHOJABCTBO TalbMYe€
BUPILIEHHS LMX MpoOJieM, OCOOJMBO Yy BEJIMKHMX MICTaX MUIBMOHHUKAX, [I€
CIIOCTEPITaeThCsl OE3rITy3/1a «rOHKa» 3a HAXKUBOK [5]. ToOTO rymMaHicTHYHA CKIIag0Ba
JIMIIAETHCS «3a OOPTOM» 370POBOTO TITY3Y.

Jlis BupilIeHHS ITi€l AUJIeMH, Ha Hall MO, ICHYIOTh psn 3axoxdiB. Hapasi
HAroJIoCMMO Ha TpoOJjemax, ki MU MaeMo Ha naHuil yac. [lo-mepie, rpoMasichbka
aKTUBHICTh Yy MEpEeBaKHIA OLIBIIOCTI € HU3bKa! 3HaYHA KIUIBKICTH TPOMAJSTH BOJIIIOTH
3aKpUBaTH 04l HAa BWINEBKa3aHI MpooOsiemMu abo 00XoauTH iX cTopoHoro. OgHaK Ta
YacTUHA AaKTUBICTIB, M0 Ma€ OakaHHS 1 CHAry, HE MAalOTh CYTTE€BOrO BIUIMBY Ha
MYHIIUIAIbHI OpTaHH JIeP’KaBHOI BJIaJIM, OCOOJIMBO Yy IMIBJICHHUX Ta CX1JIHUX perioHax
Hamoi kpainu. [lo-gpyre, Kopymisi B opraHax Jep)KaBHOI Biagu». Baxkaemo
MOAJIBIINKA KOMeHTap HenoiibHuM. [lo-Tpere, mpobiieMa y T03BUTBHIN CHCTEMI 11010
peopravizaiii 44 ONTHMI3allli MapuIpyTiB YU MapLIPyTHOI Mepexi. MaeMo HU3KY
npoOyiieM, 110, B TEpUIy 4Yepry, Ma€ CBOK KOPYIIIHHY 1 OCOOHMCTICHY CKJIaJIOBY
(«amatiro»), AK 3 OOKy JEpXKCIYyKOOBIIIB Ta JICMyTaTiB OpraHiB MICIIEBOTO
camoBpsinyBaHHs. 1nsixu BUpIIeHHs AaHOT MPOOJIEMHOT TEMH OauMMO B HACTYITHOMY.

[To-mepire, Ha piBHI BIUTUBY TPOMAJISTH HA OPTaHU CaMOBPSAYBaHHS (OCOOIHMBO
y Benukux Mictax). CTOCOBHO BHOpaHUX TPEICTABHUKIB OPraHiB MiCIIEBOTO
CaMOBPSTyBaHHs (JICMTyTaTiB Ta WICHW BUKOHABYMX KOMITETIB paa)» - Mae OyTu
MPOCTUN 1 3pO3YMITUN MEXaHI3M iX BIIKJIMKAHHS 3 3aliMaHOTO MPEICTaBHHUIILKOTO
MICIISI, TIIO TPHU3BEAE 10 OUTBIITOI KOHTPOJIBOBAHOCTI 1 BIUIMBY Ha HUX. J[omaTkoBo
oOpaHi «CTaBJICHUKH HApOAy» MOBMHHI MaTH HaJIekKHY 3apoOITHY MiaTy, a HEe OyTH
IPOCTO HAa TPOMAJCHKHUX 3acanax, TOOTO Mae OyTH CyTTe€Ba MOTHUBAIliS, 1HAKIE
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Kopynuito He nogonatu. [lo-apyre, BizoMo, mo Oyap-sSKy npobdieMy B MaJeHbKOMY
KOJIEKTHB1 BUPIIIMTH MOKHA HabaraTo mBHALIE 1 mpocTiie. OTKe, HaroJaouyeMo Ha
TOMYy, IO paad MICIIEBOTO CaMOBpSIyBaHHS TIOBUHHI MaTh OOMEXKEHHI
TepuTOpialbHUKA ab0 K KIIBKICHUA 10 00CsATy HaceleHHs JiMIT. B  Takux
0o0’€IHAHHSAX CHUCTEMa YIOpaBIsSHHA Mae OyTH 3MilllaHa — BEPTUKAJIbHO-
rOpU30HTaJIbHA. A TaKOXX TakKi YTBOPEHHsI TMOBUHHI MAaTW BJIACHUW 1 JOCTaTHIN
¢d1HaHCOBUI MOTEHLIAN, K HAIPUKJIA], TEPUTOPIaJIbHI TPOMAIU. Y BEIUKUX MICTaX 1
arJoMepariisix Taka nmpodieMa Ha JaHUW Jac € HermepeOopHa.

[ ocranHe, Ha YOMY HAroJ0CHMMO II€ T€, 1[0 MalOTh OyTHU CTBOPEHI TPOMAJICHKI
opranizamii Ha odimiiHUX 3acagax (Ha KIITAAT 00’ €THAHHSM, ACOIIAIisIM TOIIO) 31
3HaYHUMH BaXXEJISIMH BIUTMBY Ha OPTaHU CAMOBPSAYBAaHHA 1 HE 3 JOPAAUYUM TOJIOCOM
B OpraHax BIIaJIu.

Takum umHOM, Hamia JAyMKa WIOAO YIPOBAKEHHS HAa TPOMAJICHKUX
MapuipyTax 3arajJbHOTO KOPHUCTYBAaHHS Ta OyJb-KUX I1HII[IATUB TPOMASH Ma€
B1JIOYBaTUCH 3 CYTTEBUM BILTUBOM I'POMAJISH, SIK1 1 IPEACTABIISAIOTH BOJIIO HAPOTY.
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3p00JIeH0 CTpo0y BU3HAYHMTH KOHIIETITYaldbHI Ta METOJOJIOTIUHI BIIMIHHOCTI MIXK
UMM TIOHATTAMH. BUaUIMMO ABa OCHOBHI ITOTOKU 1HTEpIPETAIliii: YIIPaBIiHCHKUHN Ta
TEOPETUKO-TIPAKTUYHUNA. Y TMepHIoOMy BHUMAAKy [EHTPAJbHUM TMOHSITTIM €
MOOUIBHICTD, Y APYTOMY — PYXJIUBICTb.

Came MOHSATTS «TPAHCIIOPTHA MOBEAIHKA» THTETPY€E PE3yNbTaTH KUIbKICHUX Ta
SAKICHUX METOJIB JOCHIDKEHHS. AJjie Ha BIAMIHY BiJ IMi€l NEPCHEKTUBH, BOHA
PO3MIIsIIa€ MACAXKUPCHKY TPAHCIOPTHY MOBEAIHKY SIK JIAHIIOT B3a€EMOJIIIOUYMX AKTIB
MK MacaKupamMu W TPaHCHOPTHOIO 1HPPACTPYKTYpOIO, 3 yCiMa MPUTAMAHHUMU 11
3aKOoHaMU. SIKII0 He OpaTy 0 yBaru BUIIAJKOBI 3a 4acoM (haKTOpH MO BiTHOLICHHIO
710 TIACaKUPIB, TO CHOXKMBYA IIHHICTh TPAHCIIOPTHUX IOCIYT € OCHOBHUM (PaKTOpOM
KOPUCTYBaHHS TACAXUPCHKUM TPAHCIIOPTOM Ta TPAHCIOPTHOI «IOBEMIHKW.
OCKUIBKM IIHHICTh JUISl MAca)Xupa - e MeXa MK OUYIKYBaHHSIMU Ta <GKEPTBaAMI»)
nacaxupiB. ToMy BHHUKAaE MHUTAHHS, YU MOYKHA PO3TIIAIATH SKICTh TPAHCIIOPTHHUX
MOCJIYT Y BIPHUBI BiJI I[IHOBOT MOJIITUKH?

OueBHIHO, IO JJISI MIKMICBKHX TEPEBE3CHBb aHali3 SKOCTI NEepeBe3eHb 0e3
OJIHOYACHOTO BpaxyBaHHs (DIHAHCOBHX BKJIAJIEHb IMACAKUPIB HE JA€ aJCKBATHHUX
YSIBJICHHS TIPO CIIOKUBYY IIHHICTH MepeBe3eHb. HaBmpoTu, y MiCbKOMY TpaHCIOPTI,
Jie 1iHa Ha MPOi3HI JIOKYMEHTH PEryJIO€ThCSl OpraHaMu JIep>KaBHOI BIIAJU, TaKH
MIIX17 MOXKe OyTH 3aCTOCOBAHMM y MOBHIM Mipi. [ 1nporo € aprymeHToM (haxTop
I[IHU, SKUW 3QJIMIIAE€THCS HE3MIHHUM I MAacaXHUpIB MPOTATOM TPHUBAJIOrO 4acy 1
NAcaXUpPH 10 HbOTO 3BUKAIOTh. KpIM 3a3HaY€HOro BapTIiCTh MPOI3y B MEXaxX MicTa
CTAaHOBUThH BIJIHOCHO HE3HAYHy 4YacTKy OIO/KETy HaBiTh HAHOIAHINIMX BEpPCTB
HaceseHHs. 3 1i€l IPUYMHU OCHOBHUM €JIEMEHTOM CIIOKMBYOI LIIHHOCTI 1 MOMUTY Ha
MICBKUH TPAHCHOPT € HOro SIKICTh y MPUTAMaHHUX i MO3UTHUBHUX 1 HETaTHBHMX
POsIBaXx.

OTxe BaXJMBUM €IIEMEHTOM HAJaHHA TPAHCIOPTHOI TOCAYTH Ha
rpOMaJICLKOMY aBTOTPAHCIIOPTI MOJSTA€ y BU3HAYEHHI MPUHIIMIIB OIIHKK SKOCTI
X mociyr. Posrisgaroun XapakTepUCTUKH TPAHCHOPTHUX TMOCIYT ISt MICBKOi
MOOUIBHOCTI 3 TOYKHA 30py BHUMIPIOBaHHS 1X SIKOCTi, TIOPIBHSIEMO BHIU
MACaXUPCHKOTO TPAHCIOPTY B MicTax YKpainu [2]. 3BICHO, 110 HAWUMIBUAININUM 13
I'POMAJICBKOT'0 TPAHCIIOPTY€E METPOTIOJIITEH 31 MBHUAKICTIO 35 KM/To. AJie Ha3eMHHM
TPAHCIIOPT € HAWUOUIBII THYYKHUMH, KOJIM WMIETHCS MPO KOPUTYBAHHS MapIIpYTiB.
Opnnak, He ciix 3a0yBaT, 10 3MiHA MaplIPYyTiB 3 €KCIUTyaTallifHOIO METOI0 MOXKe
MaTl HETaTUBHHUMA BIUIUB HAa CHPUUHATTSA MACAKUPAMHU SIKOCTI iXHBOI IMOJOPOXI.
ABTOOYCH € (enekTpoOycH) € Haifbinbn MOOGIILHUMH 3ac00aMM IepeMillleHHs. 1X
3IaTHICTh TPOJIOBXKYBATH POOOTY TiJ dYac 3aTopiB € HaiBuiow. OJHAK, 100
aBTOOYCIB, TO BOHM MalOTh HAWOIIBIIMNA HETaTUBHUN BIUIMB Ha JOBKULIS,
eJeKTpoOyCcH, TpaMBai Ta TPOJIEHOYCH MalOTh BITHOCHO CEPEIHIN HEraTUBHUI BILIUB,
a METPO - HAWHWKYUM.

JInst  yopaBmiHHS =~ TPAHCIIOPTHUMH — TMOTpedaMu  HACEJIeHHS  MicTa
BUKOPUCTOBYIOTHCS J[BI TPYMH METOJIB: JOCHIIKEHHS TPAaHCIOPTHUX TOTped Ta
CTaBJICHHS MACaXUPIB J0 ICHYIOUOI CUCTEMU TPAHCHOPTHOTO 0OCIyroByBaHHS [3].
[Hdopmariro mpo nacaxupornoTOKH Ha MAPIIPyTax MOXKHA OTPUMATH 3a IOTIOMOTOIO
BIJIOMUX «KJIACHYHUX» METOMIB JOCTIIKEHb IMaCAKUPOTOTOKIB Cepell SKUX € WU
cydacHi (iHHOBaiiiH1). ChOro/iHI BETUKE 3HAYEHHS Ma€ aBTOMAaTH3allis PO3PaXyHKY
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napamMeTpiB MacaKUPOIOTOKY 3a JOIMOMOTOI0 BijieopeecTparii 31 CrHeriaaizoBaHuM
MpOrpaMHUM 3a0€3IMEUCHHSIM IMJIPaXyHKy TacaXupiB . TpaHCIOPTHI MOTpeOH
BU3HAYAIOTLCA PIBHEM TPAHCIOPTHOI MOOIIBHOCTI HacejdeHHS. MOOUIBHICTD
MPOTOPIIiiiHA PIBHIO KUTTSI HACEJCHHS, KYJbTYpl MOOYTY, PO3BUTKY MPOAYKTHUBHUX
CHJI 1, HAHrOJIOBHIIIIE, PO3BHUTKY camMoi TpaHCHOPTHOI iH(pacTpykTypu [1].
MOoO1IBHICTP MOXKE€  BHU3HAUATHCS  CIIBBIIHOIIEHHAM  KUIBKOCTI  IAcaKHpIB
TPAHCIIOPTY JO KIUJBKOCTI MEIIKAHIIB TI€BHOI TEpPUTOpii, 1HIUBIAYaJbHOIO
MOOITBHICTIO OKPEeMHX TPyl MacakXMPChKOTO HACENEeHHS (CTYIEHTH, MpalliBHUKH,
MIEHCIOHEPH TOIIO) Ta METOI0 MOi3aKu. [loka3HMKKM MOOITHHOCTI BKa3yIlOTh Ha Te, SIK
9acTO MMEBHUI CErMEHT MacaXXUPiB KOPUCTYETHCS MOCITyroro [2, 3].

Haganns mociyr rpoMaicbKOro Ha3eMHOTO TPAHCIIOPTY MEIIKAHIIM BEIUKHX
MICT MEPEBAKHO 0a3zyeThCSs HA MapLIPYTHIM TEXHOJOTI 1 Ipaloe Ha IMOCTIHHINA
OCHOBI (32 BUHATKOM Takci). Tam, Je TpaHCHOPTHI MapuipyTH € (PIKCOBaAHUMH, iX
3MiHa a00 IPUMMHEHHS MOKE MTPU3BECTH JI0 CKapT Ha AKICTh OpraHizailii pyxy.

Bingomo, 1110 OCHOBHUM 3aBJIaHHSM JIEP>KaBHOTO PETYJIOBAaHHS Ta KOHTPOIIIO Y
chepi aBTOMOOILTLHOTO TPAHCIOPTY € CTBOPEHHS YMOB JJIsl 3a0€3MeuYeHHs SKOCTI
MAaCAXUPCHKUX TIEPEBE3CHb, a TaKOX O€3MeK i ePEeKTUBHOCTI MACAKUPCHKUX
nepeBe3eHb x3i. CTaHIapTH SKOCTI HA MACAKUPCHKUX MEPEBE3CHHSX PETYJIIOITHCS
3aKOHOJaBYMMU HopMamu. OfHaK cama sIKICTb HE BKJIAJEHO B KOHTEKCTI OI[IHKU
KOPUCTYBa4YaMH IMX MOCIYT. TpaHCHOPTHI KOMIIaHIi MEPEBaKHO OPIEHTYIOTHCS Ha
CTaHJApPTHU SAKOCTI, HK Ha MOTpeOu nacaxxupis. s KoxkHOI 3 IUX cep OLIHIOBAHHS
crcTeMa BH3HAUa€e HaOip KPUTEPIiB OI[iHIOBAaHHS HA OJTHOMY 3 TPhOX piBHIB [4]:

1. KoMOiHOBaHI XapaKTEPUCTUKU SKOCTI;

2. EneMeHTapHi XapaKTEPUCTHKH SKOCTI;

3. «CurHanpH1» XapaKTePUCTUKU SIKOCTI.

Kpurepii 1mono «CUrHAJIBHUX» XapaKTEPUCTHUK OI[IHKA MOYAaTKOBOTO PIBHS:
Tapudu, KoMHOPT, MICTKICTh, piIBEHb O€3MEKH 1 BIIMOB Yy TOCA/IIll, MyHKTYaJIbHICTb,
BTOMa, TPUBAIICTh MOI3AKH, 1HPOPMOBAHICTh MACAXKUPIB. 3TIAHO IILOTO KPUTEPIIO
SKOCT1 ICHYIOTh TaKl MOKa3HUKH, K1 BUMIPSTH MPAKTUYHO HE MOKIIUBO, HAIIPUKJIIA],
KOM}pOpT, TOMY iX HE BIAHOCATh JI0 «CHUTHAJBHUX» I1HJIUKATOPIB. TaKOX JCsKi
1HIUKATOPH HE MOXKYTh OyTH 00'€KTUBHO OIIHEHI 1 TOTPeOyIOTh 00’ €KTUBHOI OIIIHKH
caMuX MacaXwpiB (BTOMIIIOBAHICTh MPH NepemimieHHi). [esKki )k moKa3HUKHU B3araii
HE MOYKHA BIJHECTH JI0 «CHUTHAJIBHUX), HAIIPUKIIA, HE3MIHHICTD IIHU. TakuM 9rHOM,
13 3a3Ha4eHOro 3poOMMO BHUCHOBOK, II0 BHYTPIIIHS PEAJIbHICTh SIKOCTI HaJaHHS
MacaXUPChKOT TOCIYTM Ha TPOMAJICHKOMY TPAHCIOPTI € TMPOIYKTOM BiJHOCHO
Cy0'€eKTMBHUM Y Psl 1X XapaKTEPUCTHK.

ToMy Hamu 3amnpoNOHOBAHO BJACHE OOIPYHTYBaHHS SKICHMX MOKa3HUKIB
TPAHCTIOPTHOT TMOCIYTH Ha TPOMAJCHKOMY MAcaXHMPCHKOMY TPAHCIIOPTI Ha OCHOBI
MIPOBEJCHNX YHCEIFHUX OMUTYBaHb MACAKUPIB PI3HUX COIIAIBHUX TPYI HACEIICHHS B
M. Kuesi. [lns yHidikari moka3HuKiB SKOCTi Hamu npoBeaeHuit ABC anaiz, To6To
METOJI, SKUM MU KJIacU(PIKyBalu SKICHI TTOKA3HUKU MEPEBE3CHb 3aJICKHO BiJ IXHBOI
3HAUYNMIOCTI TI0 OCHOBHUM TpynaM HaceleHHS (CTYIACHTH, HacelIeHHs, SKe
BUKOPHCTOBYE TPOMAJCHKUII TPaHCHOPT 3a AIOBOIO CHPSMOBAHICTIO, MEHCIOHEPU
TOIIO) 1 MPEICTABWIIN y BUTIISAAI Tabymii 1.
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Tabmuug 1. Pesyabratn npoBeaenoro ABC ananizy sKiCHMX OKa3HUKIB

nepeBe3eHb
Kpurepiii sxocTi TpaHCIIOPTHOL Houns pecionaentiB | [omst pecionaenTiB | Kareropis
MOCIYTH 10 MTOKa3HUKaM (3arasibHa 1Mo ABC
SIKOCTI, %0 rpynam), %
Iina mocimyru 17 A
[IBUIKICTh TIEpPEMINICHHS 15 A
IatepBanu pyxy 13 o7 A
HasiBHICTH BIJIBHOTO MPOCTOPY B
CaJIOHI1 13 A
[TimoximHa JOCTYIHICTH 10 A
3py4HICTh PO3KIATY 9 B
HaniiiHicTh TpaHCIIOPTHOTO 3aCO0y
(6esmeka) 8 29 B
IndopmaruBHicTh (pO3Kiam, cxema
MapIpyTy) 6 B
Po3mMirieHHs1 3ynmMHOK B IIEHTpax
TSOKIHHS TACAXKHPIB S) C
Komdopt (MikpokitiMar, OCBITICHHS,
YHCTOTA, TEPMETUYHICTH CAJIOHY) 2 14 C
PobGora Bogis 1 KOHAYKTOpA
(BIWIIUBICTB, OXAIHICTH TOIIIO) 2 C
Beboro 100 100

Sk Gaummo, MOKA3HUKH B KaTeropii «A» HaOpaiu Maibke B 2 pa3u Oulbiie
OaniB 3a rpymy «B» 1 anamoriuno BigHomieHHs rpynu «B» 1 «C». Ha Ham mogus
noka3Huk «HaniiHicTh TpaHCOPTHOTO 3ac0o0y (Oe3meka)» OIiHEHUH MmacakupaMu
K HE HaWOIbII BakiauBui (yBiimoB y rpymny «B» 1 HaOpaB nume 8 % 3 ycix
MPEICTABICHUX MOKA3HUKIB). 3a AYMKOIO OLIBIIOCTI MacaXUpiB LEl MOKa3HUK Mae
OyTu B3arajil BpaXxOBYBATHCh HE IMAaCaKMpaMH, a OpPraHi3aTopaMH NEpEeBE3EHb, SKI
JIOMYCKaIOTh 10 pOOOTH aBTOTPAHCIIOPTHI 3aCO0MU.

ToMmy sKicTb Mae oOcCOOJMBE 3HAYEHHS SK MOBEIIHKOBHM (akTop s
NacaXupiB MICBKOIO TPAHCIOPTY. fIKICTh MOCIYr TPOMAJCHKOTO TPAHCIOPTY B
MICTax € KJIIFOUOBUM (PaKTOPOM TPAHCIIOPTHOI MOBEAIHKU Ta MOMUTY HA TPAHCIIOPT, a
TAaKOXX €IUHAM (PAKTOPOM, IO MOKE BIUIMHYTH Ha TEPEKIIOYEHHS MacaXHupiB
MpUBAaTHUX aBTOMOOWTIB. 1le 103BoJIsI€ 3HAYHO CIPOCTUTH TPAHCIIOPTHE TUTAHYBAHHSI.
Ane Oe3nepedHo, HEOOXIAHO OUIbIIE yBard NPUIIISATH SKOCTI TIEPEBE3CHH HA
MapuIpyTax 3 BUCOKHM MacaXXHUPOMOTOKOM, YACTOTOIO OT0 BUKOPHCTAHHS.

3po3ymijio, 1o 3a SAKICTh MOTPiIOHO TuIaTUTU Oinbie. ToMy OkpemMo Hamu
MPOBE/ICHO OTIUTYBAHHSA MacakupiB CTOCOBHO I[iHM HA TPAHCIOPTHY MOCIYTY. IXHs
TyMKa TacCaXHpiB PO3JUIHIIACH TIO COI[IAIbHUM TpyIllaM HAaceJeHHS, ajie 3arajibHa
TEHJICHIIISl Maihke OIHOCTaiHA. 3p03yMiJIO, 1[0 HAsIBHUM Ha JaHWUW Yac TPOMaJICbKUM
TPAHCIIOPTOM MOCTIHHO KOPUCTYIOTHCS TPOMA/ISIHH Y SKUX [IeH TPAHCTIOPT SIBISIETHCS
€IMHUM BHUJIOM TPAHCIOPTY 1 BOHU MAIOTh CEPEAHIN 1 HUKYE CEPEeTHBOTO JO0CTATOK.
JleBoBa yacTKa PECHOHCHTIB TOTOBI IJIATUTH OLIbIIE 3a KBUTOK, OCOOJMBO, SIKIIO
OyIyTh 3aI0BOJILHATUCH MOKA3HUKU SKOCT1 TPYIH «AY.
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[lepeBi3HUKH, SIKI BUKOHYIOTh MICHKI MacCa)XKUPChKI MEPEBE3CHHS CKap)KaTbCs
Ha HM3bKUU Tapu@d 1, TOMy, MpPO SKICTh SK TPAHCIOPTHUX 3acO0IB Tak 1 IIPo
OopraHizalliro epeBe3eHb TOBOPUTH HE 0axaroTh. | 11e 3p03yMiJI0, KarmiTaJ0BKIIaICHHS
B HOBHUI 200 BHCOKOTO PIBHS SIKOCTI PYXOMHI CKJIajl, IO € Y BAKOPUCTAHHI € 3aHAATO
BHUCOKI 3 HUHIIMIHIMHU Tapudamu. I ToMy cami MEepeBI3HUKU € «3apyIHUKaAMU» TaKUX
HESKICHUX MOCITYT BHACHIIOK Opaky KOIUTIB Ha Cy4YacHUW PyXOMHUH CKIIaJl, SKUH 3a
co000 TATHE 1 YMOBH OpraHi3allii IepeBe3eHb.
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3araapHOBIIOMO, WO AaBTOMOOUIBHMM TPAHCIOPT € OCHOBHUM BHUIOM
TPAHCIIOPTY 3a OOCSITOM IEepeBE3eHb Ta WMOro BIUIMBOM Maii’keé Ha BCl aCHEKTH
Hamoro SKUTTS. HaniiiHi, SKICHI TMOCIYrd, IO HaJalThCs MaCaXUPChbKUM
TPaHCIOPTOM, TAKOK MalOTh BEJIHMKE coIllalibHe 3HaueHHs. BiH 3a0e3neuye 3pydHHit
JOCTYII IO MiCIIb POOOTH, TIOCTYT, MEIMYHHX, OCBITHIX Ta KyJIbTypHHUX 3akiaiB [1].

HaiirocTpimumu npobGnemamu, $Ki  JaBHO TOTPEOYIOTH BUPIIMICHHS, €
TiTIEHIYHANA Ta TEXHIYHWM CTaH MapHIpyTOK, 30KpeMa, Opya Ta BIJACYTHICTbH
npuOWpaHHS B CaJOHAX, a TaKOX IIOJOMKH TPAHCIOPTHHUX 3aco0iB, SKi 1HOII
OpU3BOJATH /10 TPaBMYBAaHHS MacaXwpiB. [ pOMaICBKICTh TaKOX HEOJAHOPA30BO
MOBIIOMJIsIIa PO HEHAJIEKHY MOBEAIHKY BOJIIB, BKIIIOUAIOYU IPyOe CHIJIKYBaHHS Ta
BIIMOBY MIE€PEBO3UTHU MIJIBIOBI KaTEropii HaceIeHHS.
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[Macaxkupu TakoX OOYPIOIOTHCA JOPOMKHEUEI0 TPAHCIOPTHUX IMOCIHYT, sSIKa €
abCcomoTHO HeoOrpyHTOBaHOW. [IpukianiB 3BepHEHb Ha Il TEMH JOCTATHHO SIK Y
3BEpPHEHHSX TPOMAJSIH J0 OpPraHiB CaMOBpPSAyBaHHS, COIMEpEKaX Ta TEeMaTUYHHUX
calTax IHTepHET-MEpEexKi.

OpnHak, 3a3HaYMMO MPO HACTYMHE. 3a pe3yJbTaTaMH PO3TJsAy 3BEpHEHb Ta
CKapr rpoMajisiH, OpraHaMM MYHIIUIAIbHOI BJIAJU HAMPABISAIOTHCS 3BEPHEHHS 10
yHOpaBiiHHSA YKpTpaHcOe3neku. 3BICHO, 10 3Ha4YHA HU3Ka 3BEPHEHBb 00pOOIISIETHCH,
ajie, HaXkallb, 3aKiHUye€Tbcd poOoTa YKPTpaHCOE3MEKH CYXUMHU «BIAMHCKaAMU» Ha
KIITAJIT MIPOBECHUX MEPEBIPOK, BUSBIICHHS MPOOJIEM Ta MPUMHATO PillICHHS, sIKe a00
HE peali3yeThcsi, a00 TyOUTbCA B PYTHHI 3BEpHEHb. | B pe3ynbTari MO3UTUBHOTO
pillICHHS HE OTPUMYETHCS aHI TPOMAJsIHAMM, aHl TMPEACTaBHHUKAMHU OpraHiB
CaMOBPSITyBaHHS.

3BICHO, II0 TPOMAJSIHM MarTh OOMEKEHHMH BIUIMB HAa KapAWMHAIbHI 3MIHU
MO0  SIKICHOTO  3a0€3NEe4YEeHHA  TIPOMAJChKUM  TPAHCIOPTOM  3arajibHOIO
KopuctyBaHHs. [locTae mUTaHHA: 4M e € TIYXUM KyT y BHUpIIIEHHI 3a3HA4€HOT
npoOiaemu?

Bigomo, mo BiamoBigHO A0 BuMor Ilopsiaky 3ailCHEHHS JIepKaBHOTO
KOHTPOJIIO 32 O€3MEKOI0 JOPOKHBOTO PYXY, 3aTBEP/KEHOro nocraHoBoro KaOiHeTy
MinictpiB Ykpainu Big 8 mucromnaga 2006 poxy Ne 1567 (31 3MiHaMH), BUTAIKU
NOpYyILIEHb Ha TPOMAJChKOMY NacakKUPChbKOMY TPaHCIOPTI OyayTh PO3IJSHYTI Ta
NEPEBI3HUKU OyIyTh NPUTATHYTI 1O BIANOBIAAIBHOCTI 3T1IHO 3 BUMOTAMH YHUHHOIO
3aKkoHOJaBcTBa. OJHAK, 0 MalOTh rpoMaasiHu y miAcyMKy. Cyxi OHOpOKpaTH4HI
«Biamuckm» [2].

3HOBY TIOCTa€ THTAHHA: YU MAa€EMO MU, fK TMAaCAXHUPU TPOMAICHKOTO
TPAHCIOPTY, NpPaBO 1 MOMJIMBOCTI 3MIHUTH (BIUIMHYTH) Ha 3a0e3MeueHHs
TPAHCTIOPTOM 3arajibHOTO KOpUCTyBaHHsA? Tak, mpaBO MU MAaEMO, ajie MOXKJIMBOCTI €
oOMexeHUMHU. | CBOIO MpaBOTYy, YOMYCh, TpeOa MOBOAMTU JOBrO, BAXKO 1 HE 0e3
MaTepiaJIbHUX BTPAT, TOOTO JyKe YacTO 1 B CyJIOBOMY ITOPSIKY.

Ha namry nymky, € psa npuyuH, ajie MU 3BEPHEMO yBary Ha JWJIEMY — «IliHa -
SAKICThY». 3arabHOBIOMO, 110 MACAKUPH JTY)KE YACTO >KAIIOTHCS HAa BUCOKY BapTiCTh
mpoi3HOro Tapudy Ha TPOMAJCHKOMY TPAHCIOPTI Ta HU3BKY SIKICTh SIK PYXOMOTO
CKJIaay, Tak 1 oociyroByBanus [3]. OqHak, HE YaCTO MOXKHA 3HAWTH YHCENbHI CKapTu
aBTOTICPEBI3HUKIB TIPO HHU3bKY PEHTA0CTBHICTh TEpPEeBE3EHb, HEMOXKJIMBICTD
MOBHOIIHHOTO TiATPUMAHHS PYXOMOTO CKJIaJy B HAJIGKHOMY CTaHi, HE TOBOPSYU
PO WOTO OHOBJICHHS.

AJe icHye TakoX MpoOjieMaTHKa, SIka CTOCYEThCS HEBUCOKOI KOHKYPEHIIli Ha
PUHKY aBTONEpEBE3€Hb Macaxkupis. Lle 1 mpuU3BOIUTH A0 TOTO, 110 aBTONEPEBIZHUKU
HE MarOTh CTUMYJIy MOKpAIIlyBaTH SKICTh CBOIX MOCIYr Ta TPAHCIOPTHHUX 3acoO0iB.
OkpiM 1BOrO BapTO BIAMITUTH, IO AaBTOMAPKH AaBTONEPEBI3HUKIB HE 3aBXKIU
OTPUMYIOTh JIOCTATHIN piBeHb (hiHAHCYBAHHS BiJ] MICIICBUX OPTaHIB BJIQJIH, III0 MOXKE
3MEHIIIYBaTH iX 3/1aTHICTh 3a0e3MeuyBaTh AKICHUI cepBic Ta 00cayropyBanus [4].

3azHaumMo, MO € 1 mpobiieMa, SK HACTIIOK TEPepaxOoBaHUX MPUYHH
HE3aJJ0BUIBHOTO PYXOMOI'O CKJIaay aBTOOyCiB, 1€ HU3BKUHN piBeHb Oe3meku. barato
aBTOOYCIB B YKpaiHi HE MalOTh HEOOX1THOTO 00JIaTHAaHHS JIJIs 3a0e3MeUeHHs O0e3MeKn
MacakupiB, U0 CTBOPIOE CEPUO3HI PU3MKH AJISl MACAKUPIB MiJ Yac aBapid. Y Tomy
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YUCHTi, ICHY€ HEIOCTaTHIH pIBEHb CEpBICY OOCIYyroBYBaHHS aBTOOYCHOTO TMapKy.
binblricTe aBTONMEpPEBI3HUKIB MarOTh CBOI PEMOHTHI II€XHM, SKI HE JIHIIE HE
cepTu(iKOBaHi, ajie € MiANUIBHUMH, a OOCIYTOBYIOUHN IEPCOHAN € «TapaKHUM»
TOOTO HEe 3aBXIu BHCOKOKBamiikoBanum [5; 6]. HaBite mompu To#t ¢akr, Mo
aBTOOYCH pEryJIIpHO MPOXOMASTh TEXHIYHUM OIS, MAaCaKUPCHKUM aBTOMApK €
HEOBHOIIIHHUM.

Takum 4MHOM, COCTEPIra€EMO CHCTEMHI MPOOJIEMHU 3 AKICTIO MacCaKHUPCHKOTO
PYXOMOTO CKJIafy, SIKi BHUKJIMKaHI B TIEPITY YEpry HE3aT0BITLHUMHU 3aKOHOaBUUMH
aKTaMH Ta iX peaji3aimi€ro, a TaKoXX HEBIAMOBIMHICTIO TapudiB, sSKI Mamud Ou
BIJIMOBIIATH SKOCTI HAJAHHS MTOCIYTH Ta MPAKTUYHOIO BiICYTHICTIO KOHKYPEHITIi.
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[lin yac BUKOHaHHS POOIT HA TPAHCHOPTHUX MIANPHUEMCTBAX, JOTICTUYHHUX
IIEHTpaX Ha TMpPAIliBHUKIB BIUIMBA€ HHU3KAa TCUXO(]I3I0JIOTIUHUX HEOE3MEUHNX Ta
IIKIUTMBUX BHPOOHWYMX YWHHHUKIB, Cepell SKUX € BaxkkicTh mpari. OmHuMm 3
MOKA3HUKIB, M0 XapaKTepu3ye BAXKKICTh mparl, € pododa mosza. (s onTuManbHOTO
KJIaCy YMOB TIpaili XapaKTepHa BUTbHA, 3pydHa 11032, MOXKIIMBICTH 11 3MIHH 32 OaKaHHIM
npaliBHUKA Ta 3HAXO/HKEHHS y pexuMi ctosiun — He Oubiue 40% 3minu. baratbom
MpaIiBHAKaM, SIKI BUKOHYIOTh HaWpPi3HOMaHITHIII POOOTH, JOBOJUTKLCS JOBIO CTOSTH
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Ha OJIHOMY MicIIi i yac pobotu. PoboTa B MonokeHHI CTOSYM MOXKe OyTH po0IeMoro,
KOJI HEMOXJIMBO YEPryBaTHU IOJIOKEHHSI CTOSYM 3 IHIIMMHU TOJOXKEHHAMU 1 KOJIU
HIOZICHHA TPUBAIICTh € 3aHAJITO BEIMUKOI. TpHUBajie CTOSIHHS MOKHA BH3HAUUTH SIK
CTOSIHHS OUIbIIIE OJHIET TOAMHU O€3 pyxy 3 poOOYOro MICIS Ta CTOSHHS OLIbIIE
YOTUPHOX TOJMH Ha JAEHb. JlJi1 mMpalliBHUKA € PU3MKH Ta HACTIAKH IS 3]I0pOB’S
TPUBAJIOi POOOTH CTOSTYH.

OnutyBaHHS B Aeskux KpaiHax €Bponeiicbkoro Coro3y (€C) mokasanu, 1o
ICHY€ TEHJICHIIis 10 301IbIICHHS CTATHYHUX POOOYHMX O3 1 TPUBAIOTO CTOSHHS Ta
CUIIHHSA Ha poOoTi. 3TiAHO 3 €BPOMEUCHKOI0 CTATHUCTUKOIO, KOXKEH I SITUU
npaniBHUK €C (20%) npoBOaUTH O1BIIY YaCTUHY CBOTO pOOOYOro 4acy CTOSYH .
[amni mpumyckaroTh, MmO B €Bpomi BiA OHIEI TPETUHW OO IOJOBHUHU BCIX
NpaLiBHUKIB 3MYUIEH] CTOATH IIOHAMMEHILIE YOTUPHU TOJAUHU CBOTO pOoOOYOTo JIHS.
Pobota crosum Moke 30UIBIIMTUCA Ha poOOTax, Jie¢ MpaliBHUK NOBUHEH OYyTH
MPUCYTHIM Ha JIIOASX, OCKUIBKM BBAXKAETHCS, IO II€ CTBOPIOE KpAIUil IMIK JJis
KJIieHTa. TpuBaje CTOSHHS MOXE BUKJIMKATH BTOMY, CYJIOMHU HIT 1 OUTb y CHUHI. Y
JIOBFOCTPOKOBIM MEPCIEKTHBI 11€ MOXE IMOIIKOJUTH TOMIJIKOBOCTOITHHM, KOJTIHHUHN 1
Ta30CTETHOBUI CYTJI00M Ta BUKJIMKATH OUTh y M’si3aXx. BimoMo Takoxk, 1o TpuBaie
CTOSIHHS TIOB’sI3aHE 3 PAJIOM IHIIMX HACHIJKIB JJIs 3/I0pPOB’Sl, TAKUX SK CEPIIEBO-
CYJIMHHI 3aXBOPIOBAHHS, MEPEAYACHI IMOJIOTH, XPOHIYHI BEHO3HI PO3JIau, TakKl sK
BApUKO3HE PO3IIMPEHHS BEH, MPOOJeMH 3 KpOBOOOIrOM 1 IMiJIBUIICHHS PU3UKY
iHCYnbTYy. g HaliKpammx pe3ynbTaTiB y cdepi OXOpOHH 310pOB’sl Ta Oe3meKu
NpaliBHUKU MOBMHHI MAaTH MOXJIMBICTh NPUIMATH PI3HI MOJOXKEHHS Tija: 0a)kaHo,
1100 TpaIiBHUKU MOTJIM 3MIHIOBATU TOJIOKEHHS M1 MOJOKEHHSIMU CUJISIYU, CTOSIYU
Ta pyxarouuck. CIiJl BpaxOByBaTH, 1110 TPUBAJE CTOSHHS OCOOJMBO MIKIJTUBE, KOJIU
MpaIiBHUK B3arajil He PYXa€eThCs 1 3aJIUIIAETHCS MOCTIMHO CTOSATH HA OJJHOMY MICIII.
Ko npaniiBHUK MOXKE pyXaTUCs B MEKax KoJia paJilycoM BChOTO OJIMH METp, poOdoTa
BUKOHYETHCS Ha0arato JUHAMIYHIIIE 1, 0TKE, 37I0POBIIIIE.

Hocnimkennss YHiBepcutery Batepnoo pekomenaye He crosTu Ounbiie 15-30
XBUJIWH Ha roauny. Y IlIBelimapii 3aragpHa mopaja mpoTsIroM poOodoro JHS: CHUIITH
60%, croaru 20% 1 6yt moOuteHUM 20%. IloTiM 11l Mo3wmIii HEOOXiIHO sSKOMOTra
yacrime yepryBatu. CiiJl yHUKaTH BUKOPUCTaHHS TPUBAJIOl CTaTHUHOT a00 (hikcoBaHO1
O3 M1 9ac poOOTH, BKIFOYAIOYN TPUBAJIE CTOSHHS Ta TpuBasie cuaiHHS. Hacmiaku
TPUBAJIOTO CTOSIHHS MOXKHAa YCYHYTH a00 3MEHIIMTH 3a JOTIOMOTOI0 OpraHizarlii
poboTu (Hampukiag, oOMEKEHHs Yacy, MPOBEICHOIO CTOSYM Ha PoOOYOMY MICIIi) Ta
JU3aiiHy poO0YOTO MiCIIs, MIJIOTH, BUKOPUCTAHHS KUJIMMKIB MPOTH BTOMHU Ta 3ac001B
IHAMBIAYaNbHOTO 3aXHCTy. TaM, /¢ HEMOXJIMBO YHHKHYTH TPHUBAJIOTO CTOSHHS,
MOTPiOHI CITOCOOU 3pOOUTH MOTO O1IBIT TUHAMIYHUM.

3arajibHl TMOJIOKEHHS MPO 3armoOiraHHsl 3aXBOPIOBAHHSIM OMOPHO-PYXOBOTO
amapaTy CTBEPKYIOTh, 10 poOoul MicIsd Ta yYMOBH pPOOOYOTO CcepeaoBHINA
NOBUHHI OyTH CKOHCTPYHOBaHI Ta OPraHi3OBaHI TaKUM YHHOM, L[00 YHUKHYTHU
pu3UKiB (I3MYHUX HABAHTAXEHb SK CTATUYHUX, TaK 1 JIUHAMIYHUX, SIKI €
HeOe3MEeYHUMH JIJIS 3I0POB’ S 00 HAMIPHO BUCHAXIUBUMU YU CTPECOBHUMHU.

Jlireparypa

1. Boiiranosuy O.B., Mapuummuna €. 1., Kodgto [I. I'. Oxopona mpari y ramy3i
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2.Working in a Standing  Position.  Enextponnuii  pecypc//
https://www.ccohs.ca/oshanswers/ergonomics/standing/standing basic.html

VJIK 658.3
OPTAHIZAIISI KOPIIOPATUBHOI CUCTEMM YITPABJIIHHS
ABTOTPAHCHOPTHOT'O MIIMMPUEMCTBA

OmenbsinoBuu Ouiekciii PomanoBuy, K.€.H, JOIIEHT
Hyn Oxcana IropiBHa, cTyaeHTKa

Hayionanvnuii mpancnopmuuii ynieepcumem
e-mail: ket13@ukr.net

B cydacHuXx ymoBax rocrnoaaproBaHHsI €()EeKTUBHICTh AISIIBHOCTI MIAMPUEMCTB
O0araro B 4OMy BH3HAYA€THCS PIBHEM PO3BUTKY IX KOPIOPATHUBHOI KYJIbTYypU. Y
Mpolieci ICTOPUYHOTO PO3BUTKY KOPIIOPATUBHOTO MiJMPUEMHUIITBA ChOpMyBaacs
nmeBHa KOH(Irypaiis JOCUTh CKJIAIHOI CHCTEMH MEXaHI3MiB Y3TOJDKCHHS Ta
pPEryJIOBaHHS TEBHOIO MIPOI0 CYNEPEeUwIMBUX IHTEPECIB PI3ZHUX KOPIOPATUBHUX
Cy0’€KTIB, 3/1aTHOI BUKOHYBAaTH IHTETPaTUBHI, KOOPJWHAIIINMHI, PETYJISTOPHO-
MOTHBAIlI}HI, TUCTPUOYTUBHI Ta 1HIIN (GYHKI, K1 3a0€3Me4ytoTh (QyHKIIOHYBAHHS
Ta PO3BUTOK BEJIMKHX KOPIOPATUBHUX MiAIpUeMCTB [1].

KagpoBa mnosiThka Mae 3a TOJOBHY METy 3a0€3MEUYeHHS ChOTOAHI Ta Yy
MaiilOyTHbOMY KOKHOI TMOCaad 1 poOOYOro MiClsl TMEpPCOHAIOM  HaJIEKHOI
kBamiQikaiii. be3yMOBHO, ToJIOBHOIO ii MeTOI € (OpMyBaHHS Ta ONTHUMAJIbHE
BUKOPUCTAaHHS KaJApiB JJIs JOCSATHECHHS IUJIEH aBTOTPAHCIIOPTHOTO MiATPHUEMCTBA.
[IpoGnema mosAirae B TOMy, MO0 3a0€3MEUYUTH TaKUM KagpOBHM MpPOIEC, SKUAN
COPUATUME CTAJIOMY PO3BUTKY €KOHOMIKH, MOJITHYHOTO KUTTS Ta COLIaIbHOI chepu
cycniyibctBa. OCKUTBKM KOMIIETEHTHICTh TEPCOHANY € CTpaTeriuHuM pPecypcom
MIMPUEMCTBA, TO KaJpOBUNA MEHEDKMEHT Ma€ 3a0e3Meun T He0OX11HI YMOBH JUIS il
dbopMyBaHHS 1 PO3BUTKY. 3a 00’€KT JIOCHIIKEHHs Oyno oOpaHO aBTOTPAHCIOPTHE
nignpuemctBo TOB «Kapro — Excnpec». OTxe, He0OXiTHOIO YMOBOIO B3a€MOII 1
MPAaIliBHUKIB € CTaOUTI3aIlis CKIIay HaliMaHHX MPAIiBHUKIB M1ITPUEMCTBA.

OriHKy e(heKTUBHOCTI a00 CUJIM KYJbTYPHU MIANPUEMCTBA MOXXHA BHU3HAYUTH
JIBOMa METOJIaMHU: a) MPSIMOIO OIIHKOK Ha OCHOBI TECTYBaHHS Ta OINUTYBaHb; O)
HEMPSMUM METOJIOM, ITOEJIEMEHTHOI OIlIHKOIO, aHaI3yI4u MOXKIMBOCTI (abo
BIUIMB) KOXKHOTO €JIEMEHTA CUCTEMH Ha Pe3yJIbTaTH.

Jlist Toro mo6 Kpamie npoaHaii3yBaTH KOPIOPATUBHY KYJIbTYPY 1 3pO3yMITH
npoOiemMu, ICHYKOYl B KOMIaHii, OyJO TpPOBEAECHO AaHKETYBaHHS Cepell
cuniBpoOiTHukiB TOB «Kapro — Ekcnpec». ns gocnipkeHHS KOPHOPATUBHOI
kyaeTypu TOB «Kapro — Exkcmpec» Oyna po3poOieHa aHkKeTa, i€ BCIM
CHiBpOOITHUKAM TPOIMOHYBAJIOCh JAaTH BIATIOBIAI Ha 3alpONOHOBAaHI MHUTAHHS, SKi
CTOCYIOThCS 0e3nocepeHbo KyJIBTypH KOMIIaHii, a TaKOX nomny HUMH I[IHHOCTEH
KOMITaHii 1 3aCTOCYBaHHS Ha MiANPUEMCTBI JESKUX BHAIB MOTHBalii. IM 6yIo0
3aMpONOHOBAHO BIJIMOBICTH HA JEKIJIbKA MUTAaHb.
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AHami3 pe3ynbTaTiB aHKETYBaHHS MPOBOJMBCA 3a HACTYIHUMHU KaTETOPISIMHU
MpaIliBHUKIB: (axiBill, OCHOBHUI BUpOOHWYHUH TepcoHan. Beyoro Oyno onmutano 27
CriBpOoOITHUKIB. Pe3ypTaTu onuTyBaHHS IpeACTaBiieHl B Ta0I. 1

Tabmuus 1 — Cepenni 6ajim, oTpuMaHi B pe3y/ibTaTi aHKeTyBaHHS
cniBpoOiTHukiB TOB «Kapro — Exkcnipec»

3anuraHasa Cepenniii 6ai
3a/10BOJICHICTh MOITHKOK (DipMH Ta KEPIBHUIITBA 8,7
3a10BOJICHICTh OpraHi3alli€lo BiINOYNHKY 7,2
3a/10BOJICHICTh MOKJIMBOCTSIMH MPO(ECIHHOTO 3pOCTaHHS 7,8
3a/10BOJICHICTh HEMATEPiaIbHIMH 3aC00aMH MOTHBAIIIT 7,4
3a/10BOJICHICTh CTUJIEM KEPIBHHUIITBA 8,1

Jxepeno: copMoBaHO aBTOpaMU Ha ITiICTaBi TPOBEIACHOTO JOCIIKEHHS

Takum 4MHOM, 3a pe3yJibTaTaMH MPOBEACHOTO aHKETYBaHHS OyJO BUSBIICHO,
10 CyMapHUI CTYMiHb 33J0BOJIEHOCTI BUILE CEPEIHBOIO, IO € Oe3MepeyHo, TApHUM
pesynbTaToM. HaiimeHuie 3a10BOJIEHI CHIBPOOITHUKM OpTraHI3alll€el0 BiAMOYMHKY.
HaiiBuimi 0anu cniBpOOITHUKHM BIOJAQIH MOMITHII (IPMU Ta KEPIBHHUITBA, a TaKOX
CTWJIIO KEpIBHMIITBA 1 MOXKJIMBOCTAM TIpodeciiiHoro 3poctanHs. BigoOpazumo
rpadiyHO OTpUMaHI pe3ynbTaTH (puc. 1).

9
8,5
8
7,5
7
6,5
6
55
5
[Tonituka dipmu Opranizaiis MoxJInBOCTI HemarepianbHi Cruib
Ta KepiBHULITBO BIAIOYMHKY npodeciiinoro  3aco0u MoTUBaLii KEpiBHUIITBA

3pOCTaHHS

Puc. 1 - Pe3yabraTtn ankeryBanns cniBpodiTHukiB TOB «Kapro — Excnipec»
Jlxepeno: cpopMOBaHO aBTOpaMu Ha MiJCTaBl MIPOBEACHOTO TOCIIIKEHHS

Orxe, xepiBauuTBy TOB «Kapro — Excrnpec» HeoOXiAHO NPUALIMTH yBary
COIIATbHO-TICUXOJIOTTYHOMY KJTIMaTy B KOJISKTHBI. X04Ya KEPIBHHUIITBO CTBEPIDKYE, IO
MIATPUMYETBCA IyX KOJEKTHBI3MY, aTMOc(epa BIIKPUTOCTI Ta CBOOOJIM CIUIKYBaHHS,
NpOTe B PE3yibTaTl MPOBEIEHHS TOCIIKEHHS 3 BUKOPUCTAHHSIM aHKETYBaHHs, OYyJIO
BUSIBJICHO, WIO L€ JHIle (POpMaabHO, HACHpaBIl Pe3ylbTaTH AHKETYBAaHHS IMOKa3aiu
HE3aJI0BOJICHICTh CITIBPOOITHUKIB KJIIMAaTOM B KOJIEKTHBI, a KJIIMAaT B KOJIGKTHUBI €
HABaXKJIMBIILIO XapaKTEPUCTUKOI KOPIMOPATUBHOI KyJIbTypd. Bcl 1HIN Qaxtopu
YCIIXY KOPIIOPATUBHOI KYJIbTYPH 3HAXOATHCS HA IOCTATHHO BUCOKOMY PiBHI.

BucnoBku. KangpoBa momiTMKa MOBHHHA  30UIBLIYBATH — MOJKJIMBOCTI
nignpuemctBa TOB «Kapro — Excnpec» pearyBaTu Ha KpU30BHH CTaH B KpaiHi;
BUMOTH TEXHOJOTIi 1 PUHKY, IO 3MIHIOIOTHCS, B HaWOIIMKUIOMY MalOyTHBOMY.
BrnactuBocTi KaApoBOi MOMITHUKM — 3B’A30K 13 CTpaTeri€lo; OpieHTallis Ha
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JIOBrOTpUBAJE IUIAHYBaHHS; 3HAYYLIICTh POJI KaJpiB; KOJO B3a€EMOIOB’SI3aHUX
GbyHKIIH 1 IporieAyp 1Mo poOOTi 3 KaapamHu.

Jlns  migBUIIEHHS e(PEeKTUBHOCTI (YHKI[IOHYBAHHS CIYXO0 TEpCOHAITY
HEO0OX1THO IPOBOJIUTH JOCIIIIPKCHHS IIOA0 X poOOTH, aHAII3yBaTH Ta JIONMIOBHIOBATH
npodeciitHi 000B’SI3KH, MPHUILIATA yBary IMiJABUINEHHIO KBadidikailii MEHEIKepiB
X CIIY’KO, OCKUIBKM TUIBKM CHUCTEMHHH IMJAXIJT JOIOMOXE 3pOOUTH IpaBUJIbHI
BUCHOBKH, HEOOXIJTHI U MiJABUIIEHHA €(PEKTHUBHOCTI Ta YIOCKOHAJEHHS POOOTH
cryx6u mepconamry Ha TOB «Kapro — Exkcmpec». Amke, HasBHI aKTHUBHI
CHIBPOOITHUKH, II0 3AaTHI MPOSBUTH CBOi MOTEHLIWHI 3I10HOCTI y Mpolecax
nepekBatiQikaiii, BBeISHHS HOBUX TEXHOJOTi BUPOOHUIITBA, BUTYNAIOTh CYy0’ €KTOM
OLIIHKH, IO BITHOLICHHIO 70 $KOTO TOBHWHHA BIAOYBaTHUCSA pPO3pOOKa METOIMKHU
ynpasimiHHsA. Ha OCHOBI BuIlle NepepaxOBaHUX MapaMeTpiB Ta OLIHKU BIUIMBY
(akTOpIiB 30BHIIIHBOIO 1 BHYTPIIIHBOTO CEpeIOBUIIA BiIOYBAa€ThCA BIACHE MPOLEC
OIIHIOBAHHS PIBHS KaJPOBOI MOJITHKH.

Jliteparypa
1. CrankeBuuy B. C. ®opmyBaHHA 1 OIlIHKa €(EKTUBHOCTI CHUCTEMU
yIpaBIIHHS KOPIOPATUBHOIO KYJbTYpOIO. 2017. C.71 URL:

http://eprints.zu.edu.ua/24997/1/%D1%81%D1%82%D0%B0%D0%BD%D0%BA%
D0%B5%D0%B2%D0%B8%D1%87.PDF

YK 656.073.7
AHAJII3 CYUACHOTI'O CTAHY HIOJIO OPI'AHI3AILIL JOCTABKH
MPOJYKTIB XAPYUYBAHHS HA MAPIIIPYTAX YKPATHA —
HIMEYYHUHA

IMaBaenko Ouekciit BikropoBu4, K.T.H., IOLICHT,
MagnaxoBa Inna BosioaumupiBHa, CTyICHTKA
Xapxiscbkuil HaAYiOHATLHUL ABMOMOOLILHO-00POICHIU YHIBEpCUMEem
e-mail: ttpov@ukr.net

Jlo Xap4oBHX TMPOAYKTIB  BIIHOCATHCA PEUOBMHU  ab0  TPOIYKTH
(menepepoOiieHl, 4YacTKOBO mepepobiieHi abo mepepoOieHi), NpuU3HAYEH] s
cnoxxuBauus yoauHoro [1]. Tob6to mms 3abesmedeHHs OE3MEYHOrO CIOKHUBAHHS
HE0OX1IHO OyayBaTH SIKICHY OpraHizaililo JOCTaBKH, OCOOJMBO Ha MIXKHAPOJIHUX
MapuipyTtax. Ha puHKy y BCbOMY CBITI JIOTICTHKA TOCTa4YaHHs MPOAYKIIii MOB's13aHa 13
MPOLIECOM BHUKOHAHHS JOCTATHBO BEJMKOI KUIBKOCTI POOIT, omepauiid Ta MOCHIYT,
KOMILJIEKC SKUX JI0O3BOJIUThH 3a0e3neunTd e(EeKTUBHE PO3MOJLIEHHS MareplaabHUX
noTokiB [2]. 3a TakumMu 0OCTaBUHAMU KOMIIaHii, [0 MOCTAYat0Th TOBAPH 332 KOPIOH,
CTaBJIATh 3aBJIaHHS MIJTOTYBAaTU pPAalllOHAJIIbHY OpraHi3alii0 JOCTaBKH BaHTaXIB Y
MDKHapOAHOMY crojy4eHHi [3, 4].

[lepcrieKTUBHUM PUHKOM JIOCTaBKH MPOJYKTIB XapuyBaHHS € €BPOIEHCHKUH.
Came kpaiHM LBOTO pErioHy AaKTUBHO CIIBIOPAIIOIOTh 3 YKpaiHowo. 3o0kpema
Himeuunna 3aiiMae Tpere miciie B 00Cs31 eKCIOPTY 3 Hamol KpaiHu ToBapiB (puc.1).
[Tpogyktu xapuyBaHHs 3aiiMaioTh npubmmu3HO 29 % BiA 3arajJibHOTO 00CIry Ta
ckianaots 838311,6 tuc.mon.CIIA. [Ipuuomy 3 Aecstu BHAIB TOBApiB, AKI MOKHA

26



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

BITHECTH J0 MPOAYKTIB XapuyBaHHs, HAUOUIBIINN 0OCST 3aiiMalOTh HACIHHS 1 TIOAU
oniitHux pociuH (puc.2) [5].

3469 269,2
2866 373,4
ﬁ 1622 073,1

HIMEY4YMHA HIAEPNAHON ITANIA YIOPLUMHA MNOJbLWA

5227 413,1

BapricTb ekcnopty B 2021 poui,
mmc.aon.CLLUA

Puc.1 BapricTb 00csAry eKcnopTy TOBapiB 3 YKpaiHu y nepiui I’ sitb Kpaid
€Bponu 3a 2021 pik

B HaCiHHA | N104M ONIMHUX

POCAUH
3epHOBI Ky/bTypw

M icTiBHI NA04M Ta Fopixu

H MOJIOKO Ta MOJIOYHI MPOAYKTH,

ANLA NTUL; HaTypaibHUN men,
YKMPU Ta oNii TBAPUHHOTO abo

POCMHHOTO MOXOAMKEHHA
roTOBi NPOAYKTH i3 3epHa
B npoayKTU nepepobKu oBoYiB
M puba i pakonoaibHi
LYKOP | KOHAUTEPCbKI BUPO6U

3 UyKpy .
M pi3Hi XapyoBi MPOAYKTH

Puc.2. Po3noain gecaTH BUAIB IPOAYKTIB XapuyBaHHS 32 BAPTICTIO EKCIIOPTY,
o exkcnoprysaJjaucs 10 Himeuunnn y 2021 poui

JlocTaBka BaHTaXIB Y MDKHAPOIHOMY CIOJYYE€HHI MOCTIMHO KOPHUCTYIOTHCS
BEJIMKUM IOIMUTOM, 0O 3 KOKHUM JHEM 3pOCTa€ KUIBKICTh 3aMOBJIEHb Ha JOCTaBKY
BaHTaXy B HanpsMKy €Bponeiicbkoro Coro3y Oy/b-sSKUM BHIOM TpaHcmopty [6,7].
Ile moB'si3aHO 31 30UIBIIEHHSIM KUIHKOCTI Ta HOMEHKJIATypU TOBApiB, SIKI MOTPIOHO
JOCTaBJISITH J10 PI3HUX KpaiH €Bporu, B ToMy yucii y Himeuuuny.

[Ipu opranizaiiii JOCTaBKU MPOJIYKTIB XapyyBaHHs Ha MaplupyTax YKpaiHa —
HimMeyunna BHHUKaIOTH MNpoOJEMH MO0 PyXy MarepialbHOrO  IOTOKY,
1H(pOopMaLIHHOTO, (PIHAHCOBO-TEXHOJIOTTYHOTO NOTOKIB. L{f0o mpobieMaTuky mocuiioe
me i crenudika MUTHHX Mpouenyp B YKpaiHi [8], po3MilieHHS BiIMpaBHUKIB,
TepMIHAIBPHUX KOMILJIEKCIB Ta OJIEp)KyBauiB BaHTaXiB [9], 30HK BiAMOBIIAILHOCTI,
pallioHaJIbHE PO3MIILICHHS BaHTaXy B Ky30B1 aBTOMOOiIS, e(PEKTUBHE IJIaHYBaHHS
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MapuIpyTy, MiArOTOBKA JOKYMEHTIB Ha KOKHY MapTii0 BaHTaXy Ta 1HGOpMaIiiHuii
cymnpoBij nporecy nocraBku [10]. Tomy mng HamaromxeHHs e€EeKTHUBHOI B3a€MO/IIT
BCIX YYaCHHUKIB JIOCTABKH MPOAYKTIB XapdyBaHHs Ta 3HIKCHHS BUTPAT HEOOX1THO
BpaxyBaTU TEHACHI IM0JI0 30UIBIICHHS TOMUTY Ha JaHi IOCIYTH, PHU3UKOBI
CKJIaJIOB1, Pi1BHI BIJIMOB, IMapajieJIbHICTh Ta aCHHXPOHHICTh B3a€MO/IIi.

B icuyrounx HaykoBHX po3poOkax Oyia mpujalieHa 3HaA4HA yBara pO3BUTKY
CKJIaJicbkoi  1H(pacTpykTypu [11], pimeHHsM 3agad 10  palrlioHATBHOMY
BUKOPHCTAHHIO TPAHCIIOPTHUX pecypciB [12], BUKOpHCTaHHIO pU3UKOBUX MIIXOIIB Ta
noOy0Bi Mozenei HamiiHuX cuctem mnocradanHs [13]. Tomy norpiObHo moOyBatu
e(eKTUBHY OpraHi3ailii J1OCTaBKM MPOAYKTIB XapuyBaHHS Ha MapHIpyTax YKpaiHa —
Himeyunna, mo [103BOJIMTH 30UIBIIYBaTH OOCSITM TOPriBial Ta OyayBaTh HOBI
HAIPSAMKH ITOCTAYaHHS TPOAYKITii.

Jlireparypa

1. 3akon Ykpainu «IIpo OCHOBHI MPUHIIUITK T4 BUMOTH JI0 O€3MEYHOCTI Ta SIKOCTI
Xap4yoOBUX MPOAYKTIBY. Big 23 rpyaus 1997 p. Ne 771/97-BP.

2. Shramenko N., Pavlenko O., Muzylyov D. Logistics Optimization of
Agricultural Products Supply to the European Union Based on Modeling by Petri Nets.
In: Karabegovi¢ 1. (eds) New Technologies, Development and Application III. NT 2020.
Lecture Notes in Networks and Systems, 128. Springer, Cham, 2020, 596-604.

3. Shaabani H. A literature review of the perishable inventory routing problem. The
Asian Journal of Shipping and Logistics. 2022, Volume 38, Issue 3, 143-161.

4. IlaBnenxko O.B., MyszunboB J[.O. CrabuibHa MOJeNb (PYHKLIIOHYBaHHS
JIOTICTUKHA ISl TIOCTA4aHHS IIBUAKOIICYBHUX TMPOIYKTIB MapiipyTamMd YKpaiHa —
[Tomemma. Komynanene rocriomapetBo mict, 2023. T. 1, Bun. 175, 237-242.

5. Odiriitanii cauT JlepxaBHO1 MUTHOL CITy>KOU VYkpainu.
https://cabinet.customs.gov.ua/

6. Kopytkov D., Pavlenko O. An approach to determine the rational scheme of
delivery for the international consolidated shipments. KomyHanbHe rocrnomapcTBo MicT.
2019, Ne 147 (1), 35-41.

7. Shramenko N., Muzylyov D., Shramenko V. Model for choosing rational
technology of containers transhipment in multimodal cargo delivery systems. Sarajevo.
2020, 621-629.

8. Litomin E., Tolmachov 1., Galkin A. Use of the Distribution Center in the
Ukrainian Distribution System. Transportation Research Procedia. 2016, Volume 16,
313-322.

9. Kopytkov D., Pavlenko O., Kalinichenko O. A technique to determine the
optimum package of logistic services provided by the transport and logistics centre.
Modern Management: Logistics and Education. Monograph. 2018, 150-157.

10. My3unboB J1.O., ITapnenko O.B. Monenb QpyHKIIIOHYBaHHSI CHCTEMH JIOCTaBKH
HACIHHS 3€pHOBUX KyJbTyp Yy KoHTehHepax 3 CIHA no VYkpainu. Komynanbhe
rocroaapcTBo mict. 2022, Ne 171 (4), 179-184.

11. Shramenko N., Shramenko V. Simulation model of the process of delivering
small consignments in international traffic through the terminal system. CEUR
Workshop Proceedings, 2020, Volume 2711, 443-454.

28



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

12. Shramenko N., Muzylyov D., Shramenko V. Rationalization of Grain Cargoes
Transshipment in Containers at Port Terminals: Technology Analysis and Mathematical
Formalization. Lecture Notes in Mechanical Engineering. Springer, Cham. 2021, 96-105.

13. Pavlenko O., Muzylyov D., Shramenko N., Caganova D., lvanov, V.
Mathematical Modeling as a Tool for Selecting a Rational Logistical Route in
Multimodal Transport Systems. In: Caganova, D., Hornakova, N. (eds) Industry 4.0
Challenges in Smart Cities. EAI/Springer Innovations in Communication and
Computing. Springer, Cham., 2023, 23-37.
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AI'PAPHA JIOT'ICTHUKA B IIEPIO/] BIMHHN
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ArpapHa JIOTiCTHKA BiIIrpae KIOUYOBY PoOJib y 3a0€3MeYeHH] XapuoBoi Oe3neKu
BOEHHUX CHJI B OyJb-KMH yac. Y BOEHHMH 4ac 1€ CTa€ Ie OUIbII Ba)JIMBUM,
OCKUJIBKH B1JI IOTO 3aJIEKUTh €(hEKTUBHICTh BIMCHKOBUX OIEpalliii Ta >KUTTS BOTHIB.

3rizHo 3 jgaHuMu HamioHaneHO1 acorjamii 3 NOpPOAYKTIB XapyyBaHHS Ta
cynepmapkeriB CIIIA, y 2020 poui Butpatu Ha xapuyBanHda B apmii CIIIA
CTaHOBWJIM Outblie 16 MinbsApaiB AojapiB. buiblicTe HMX BUTpaT OyiM MOB'sI3aHI 3
3aKyMIBJICI0 Ta TPAHCIOPTYBAHHSM XapyoOBHX NPOAYKTIB J0 BIMCbKOBUX 0a3 Ta
nepenoBoi. Kpim toro, 3riqHo 3 ganumu MinictepctBa o6oponu CIIA, cepenns
BapTICTh XapyyBaHHS OJAHOTO BIHCHKOBOCTY>KOOBIS Ha J€Hb CTAHOBUTH OMM3bKO 20
JI0JIapiB, IO € BEJIMKOI0 CYMOIO B KOHTEKCT1 OI0JIKETY 00OpOHHU.

YV BO€HHUI 4Yac JIOTNICTUYHI BHUKJIMKHA CTAlOTh i€ OlapimnuMu. HeoOximHo
3a0€3MeUYnTH OCTaYaHHs XapYOBUX MPOJYKTIB BICHKOBUM Ha MEPEIOBY, 1€ TOCTYII
10 3aco0iB 3a0es3neueHHs1 1HpacTpykTypu oOMexxkeHuid. [le moxxe Oyt CckiagHUM
3aBJIaHHSM, sIKE MTOTpeOy€e BUCOKOI OpraHi3aiiiiHol MalCTEPHOCTI Ta PECYPCIB.

3 1i€i NpUYUHYU, BAXIIUBICTH arpapHOi JIOTICTHUKH Y BOEHHUI Yac HE MOXe OyTH
HejooliHeHa. ['padiku 1 cratucThka Ie pa3 MATBEPKYIOTh 1e. Opranizaiis
e(eKTUBHOI JIOTICTUYHOI CUCTEMH, sIKa 3a0e3Ieuye MBUAKE Ta Oe3MeuHe nocTayaHHs
XapyoBUX TPOJYKTIB, € KPUTUYHO BAXKJIMBOI JJIsi 3a0€3MEUEeHHS BIHCHKOBOT
e(deKTUBHOCTI. Y BOEHHMI Yac 3a3BMuail 3017bIIYETHCA MOMUT HA Xap4OBl MPOIYKTH
Ta 3MEHIIYEThCS KUIBKICTh PECYpCIB, MOCTYMHUX JMJig iX BHPOIIYBaHHS Ta
TpaHcTopTyBaHHs. Hampukiian, BifiHa Moke MPHU3BECTH 10 3HUILNEHHS BPOXKAK Ta
3a00pOHM Ha EKCMOPT XapyoBHX MPOAYKTiB. Lle Moxe mpu3BeCTH A0 CKIATHUX
CUTYyallil, KOJMU JesKl BiMiCbKOBI 0a3u MOXyThb OyTH 3a0e3mneueHi HEeoOXiTHUMHU
XapuoOBMMHU TpOJMyKTamMu, a 1iHII - Hi. OjHaK, 3JaTHICTh [0 IIBUAKOTO Ta
e(peKTUBHOTO pearyBaHHs Ha Takl CUTYyallli MOKe JOITOMOITH 3MEHIINUTH PU3HK.

Tomy, 3abe3nedeHHs arpapHOi JIOTICTUKM Y BOEHHHI 4Yac € BaXKJIUBUM
3aBaHHSAM [UJIs  BIMCHKOBOIO KOMaHIyBaHHS Ta KepiBHHLTBa. Opranizaiis
e(peKTUBHOT CHUCTEMH MOCTAYaHHS XapyOBHX MPOIYKTIB OO0 BIHCHKOBHUX 0a3 Ta
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nepeaoBoi MOKe 3a0€3MEUNUTH YCIIIIHICTh BIMCHKOBHX OMNEpalliil Ta 30€pertu KUTTs
BOIHIB.

Otxe, arpapHa JIOTICTHKAa € BaKJIMBOIO CKJIaJ0BOIO YCIIIIHOI BIHCHKOBOI
cTpaterii y BoeHHMM 4Yac. Ile BuMarae epekTHUBHOI opraHizailii TpaHCIIOPTYBaHHS,
30epiraHHsl Ta pO3MOJITy Xap4OBUX IMPOAYKTIB J0 BIMCHKOBHX 0a3 Ta IMEpeoBOi, a
TaKOX 3JIaTHOCTI JO IIBHJKOTO Ta €(eKTHUBHOTO pearyBaHHs Ha HenependadyBaHi
cutyanii. EdexTuBHa arpapHa JOricTHMKa - 1€ BaXKJIMBa CKJIaJoBa YCIIXy B
arpapHOMy CEKTOpi, 0COOMMBO y BOEHHUH 4ac. BoHa Bkioyae B ceOe IIaHyBaHHS,
30uMpaHHs, TEpeBe3CHHs Ta 30epiraHHs arpapHUX NOPOAYKTIB 3 MiHIMAJIbHUMHU
BTpaTaMd 1 MaKCHMaJbHOIO MPOAyKTHUBHICTIO. EdexTnBHa arpapHa JoOricTHKa Y
BOEHHMI Yac MOXe OyTH CKJIAaJHOIO 3a7auelo, OCKIIbKH BOEHHHMH KOH(MIIKT MOXeE
oOMeKyBaTH pyX TPAaHCHOPTY Ta 3HMKYBAaTU PIBEHb JOCTYMHOCTI pecypciB. OHak,
SKIIIO BHUKOPUCTOBYBAaTH TMpPaBWJIbHI METOIM Ta TEXHOJOTII, MOXHa IMiJBUIINTH
OPOAYKTUBHICTh 1 3HU3UTU BUTpaTH Ha JOTICTUKY. Hampukian, BHUKOpPHCTaHHS
texHonorii GPS Ta loT Mo)ke NIOMOMOITH BIACTEXKYBATH PyX TPAHCHOPTY Ta
pPO3MIIIEHHS NPOAYKTIB Ha CcKiIagax. TakoX, BHUKOPUCTaHHS MAacIITa0yBaHHS
BUPOOHMIITBA Ta PO3MIIICHHS CKJIAJIB Yy CTPATEriyHUX MICIAX MOXKE 3MEHIIUTH
BUTpPATH Ha JIOTICTUKY.

EdexTtuBHa arpapHa JOricTHKa TakoK JoroMarae 3abe3leuyBaTH SKICTb
OPOAYKTY Ta HOro CBo€yacHy A0cTaBKy. Lle nonomarae 30epiratu npogyKTUBHICTb Ta
e(EeKTUBHICTh BUPOOHHUIITBA, IO AYX€E BaXXJIMBO y BOEHHUH 4Yac, KOJIU TOCIOAAPCHKI
pecypcu MOXyTh OyTu oOMexxkeHumu. OTxe, €peKTHBHA arpapHa JIOTICTHKA Y
BOEHHUH YacC € BAKIUBUM (PaKTOpOM ISl 3a0€3MEUEHHS KUTTEBO BAXKIMBUX PECYPCIB
BOIHIB Ta YCHIIIHOI BIICEKOBOI OMepallii.
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3a nmaHuMH OMUTYBaHHS, Outbiie TosoBUHU (59%) BIIACHUKIB aBTOMAPKIB
(MepeBI3HUKN Ta EKCMEAUTOPHM 3 BIACHUMH BaHTAKHUMU aBTO) MPOTHO3YIOTh
CTarHaii0 PHUHKY, TPOTE€ HAMAaralOThCsd YTPUMYBATH ONTHUMI3M 1 BIpATh, IO
MpaIfoBaT Ha PUHKY BCE X Taku Oyme moxiauBo. Jlume 13% BBaxawTh, 1110, B
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NOPIBHAHHI 3 JIOBOEHHUM NEPIOAOM, PUHOK BAHTAXKHUX IEPEBE3€Hb CTaHE OlIbII
BurigHuM (omuTyBaHHSA Oysno mpoBeaeHo B KiHII 2022 poky METOIOM
CaMO3allOBHCHHsI OHJaiH-aHkeTH). CtaHoM Ha KiHenb 2022 poKy HOTYXHICTb
nepeBaxHoi Outbmiocti mianpueMctB (70%) ©He mnepesumyBaia 50-70% Bix
JIOBOEHHOTO piBHA. 15% omnuTaHuX OIANPUEMCTB OyJid 3MYIIEHI 3YIMUHUTU CBOIO
JUSITBHICTD 200 Maibke 3ynuHeHi (iX MOTy»KHICTh He nepeBuiye 21% Bin TOBOEHHOTO

piBHs) (auB. puc.1) [1].

Ha 100% - npautoeMo Ha AOBOEHHOMY PiBHi 9%

Ha 75%-90% Big 4OBOEHHOIO piBHA 13%

Ha 50%-70% Bif LOBOEHHOIO PiBHA _ 30%
Ha 25%-40% Bif LOBOEHHOIO PiBHA _ 26%
Ha 5%-20% Big 4OBOEHHOIO PiBHA - 9%

MignpuemMcTBO 3yNUHUITIO CBOI AiANbHICTD - 7%

Bakko ckasatu 6%

Puc.1. IloTy:KHicTh nepeBa)kHOI 0iTbIIOCTI MiAMPUEMCTB

OcHOBHI TpyaHOIIl poOOTH HA PUHKY aBTOINEPEBE3CHb TIOB’sI3aHI 31
3HUKEHHSAM JI0XOJy BiJI JAHOTO BHAY JiSTIbHOCTI: MiJABUIIEHHS BapTOCTI MAJIMBHO-
MAaCTUJIBHUX MarepianiB, CKOPOUYEHHsS KUIBKOCTI Ta OOCATIB 3aMOBJIEHb Ta HU3bKa
BapTICTh MOCAYT (OLIBIIICT 3aMOBHUKIB HE TOTOB1 1HJIEKCYBATH BapTICTh (PPaxTy)

(muB. puc.1) [2].

Miewwents uin Ha nanveo |G 357
Cropouents kinbkocTi samosners |GG 34%
3merwenns saprocti nocnyr [ 19%

Ninsuwenns uin Ha o6cyroysants aromobinic || GG 16%
Ckopouets supobHuuteasupotHuuTea [N 9%

Brpara 3amMOBHWKIB Yepes oKynaLjito TEpUTOPIN - 6%
Mobini3oBaHi npaLliBHUKK - 4%
Mo6inisosari asTomobini [ 3%
[MowwkomkeHe maitHo bisHecy . 3%

HeratusHuit ncuxonoriunmii cra crispobitHukis [l 3%

Puc. 2. 3HuM:KeHHA 10X04y HA PUHKY aBTOIlepeBe3eHb
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Tpynnomi wmoOimizyBanu kepiBHUKIB. 90% 3 HUX mHoYanM MOUIYK HOBHX
KJIIEHTIB Ta puHKIB 30yTy. [lle 24% 3aiimanuch nmourykom (piHaHCOBUX 1HBECTHUIIIN 1
20% po31mpsiiii BIACHUNA aBTOMAPK.

[Ipote, 0e3 BumymieHoi ekoHoMii He oOiimnocs — 30% KepiBHUKIB Oyiu
3MYIIICHI CKOPOTUTH TIEPCOHAI (YaCTKOBO II€ OB’ sI3aHe 31 CKOPOUCHHSIM aBTOIAPKY —
MPOJIaK KOMEPIIIHHOTO aBTO Ta IMOIIKOKCHHS aBTOMOOLIIB BIHCHKOBUMHM JISIMH) 1
40% CcKOpOTHIIM PIBEHb 3apOOITHOT TUIATH MPAI[IBHUKAM.

3HIKEHHS] MapKUHAIBHOCTI BeJEeHHS Oi3HECYy MPHU3BOAUTH 10 TOTO, IO 3
puHKY i1yTh cnabmi (25% @DOII ta BIacHUKIB JOMYCKaIOTh TyMKY MPO 3aKPHUTTS
6i3Hecy 1 40 roToBi 3poOWUTH TEe BXKE HAWOMMKYUM YacoM), IUIAHYIOTh 3aKPUBATH
6i3uec. B Toit ke yac 50% mianyroTh pO3MHUPEHHS Oi3HECY.

3aranpHa TeHAeHiss — @OIl 1 BracHUKM aBTONIANPHEMCTB IIYKAIOTh
THBECTHIIII 1 IIJISIXU PO3LIUPEHHS O13HECY.
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KonkypeHnrlisi Ha puHKY TPaHCIIOPTHUX TMOCTYT Ta dOPCTKI BUMOTH CIIOKMBAYiB
70 SKOCTI iX HaJaHHs, HEAOCTaTHbO €(PEKTHBHE BHUKOPUCTAHHS aBTOTPAHCIIOPTHUX
3ac001B MPHU TPAHCTIOPTYBaHHI BAaHTAXIB € OJHWMH 3 TOJIOBHHX XapaKTEPUCTHK, SIKI B
JTAHWH 9ac BU3HAYAIOTH JIOTICTUHYHUNA CEKTOp BAaHTAKHUX aBTOMOOLUTHHHUX TIEPEBE3CHb.
BcranoBineno, 110  BHYTpIIIHIA  MOTEHINaNl  €(QEKTUBHOIO  TOCTHOJAPIOBAHHS
aBTOTPAHCHOPTHUX MIJMPUEMCTB, & TAKOX PIBEHb IXHBOI KOHKYPEHTHO3JATHOCTI,
MOXYTh OyTH MIJBMINEHI NUIIXOM HaJaro/)KeHHsS OpraHi3aliiHO-TeXHOJOTTYHOI
B3a€EMOJIIi 13 TapTHEpaMU B CEKTOpl HAJaHHA TpaHCHOPTHUX mnocayr. CyyacHi
JOCHIIKEHHSI TIOKa3yl0Th, IO CIIBIpAll MK KOHKYPEHTaMH MOKE IMPHU3BECTU [0
3HAQUYHOTO 3a0MIa/PKEHHs KOITIB. Jl0 Takoi cmiBmpami MOXYTh OyTH 3alydeHi Bcl
YYaCHUKH JIOTICTUYHOTO JIAHITIOTA, BKJIIOYAIOYM  TOCTAYaJbHUKIB, BUPOOHHKIB,
TUCTPUO TOTOPIB Ta 3aMOBHUKIB. OiHAK, €()EeKTUBHICTH CITIBIIPAIll HA PUHKY BaHTAKHUX
aBTOMOOUTPHUX TIEPEBE3€Hb HE 3aBXKIM 3pPOCTa€ TPU B3AEMOAIl TPAHCHOPTHHUX
miAnpueMcTB. BTpat 0HOTO 3 MiANPUEMCTB MOXKYTh OYTH 3aHAJTO BETUKHUMH, SKILIO
OpeAMET B3a€EMOJIl € HECYMICHUM Uil YCIX CTOpIH TpPaHCIOPTHO-JIOTICTUYHOTO
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naniora. ToMy 3aBXKIW BUHUKAE HEOOXITHICTH OIIHIOBAHHS WMOBIPHOT BUTOIM Bi
B3a€MOJIIi CyO’€KTIB TpPAHCHOPTHO-JIOTICTUYHOI AISTBHOCTI. 3Ba)KalOUM Ha Take
IUIIXaMAd  BHPIIICHHS TaKOro 3aBJaHHS € TOMNEpeHs OIHKa BJIACTHUBOCTEH
TPAHCHOPTHHUX 33/ay, SKI CTAHOBIISITh CTOXAaCTUUHUN TIOTIK 1 XapaKTepU3YIOThCS
MOKa3HUKAMH TPUAATHOCTI Ui CYMICHOTO iX BUKOHAHHSI PO3PI3HEHHMMHU CYO’€KTaMu
TPAHCIOPTHO-JIOTICTUYHOTO TIPOIIECY.

[Ipy  mpoekTyBaHHI  TPAHCHOPTHO-JOTICTUYHUX  MPOIECIB  HAHOIIBII
byHIaMEHTATBHIMH TUTAaHHSIMU, 3 SKUMU CTUKAIOTHCS TiAIPUEMCTBA, €:

- JIOIUIbHICTH ayTCOPCUHTY;

- JIOUUIBHICTH 30€peKEHHS BIACHOI JIOTICTHKH B KOMITaHI1;

- MOUIYK CHiBOpali 3 MOAIOHMMHU MIJIPUEMCTBAMHU I BUKOPUCTAHHS
HMOBIPHOT CUHEPTIi.

ABTOTpaHCHOPTHI MIAMPUEMCTBA MOXKYTh CIIBIPALIOBATH MIK COOOIO 3 METOIO
MJBUIIEHHS PIBHA iX €()EKTUBHOCTI IUIIXOM OOMIHY 3aMOBJICHHSMH Ha TEPEBE3CHHS
ab0o aBTOTpaHCHOPTHUMH 3aco0amu. OCKUIBKH CIOXKHBa4l TPAHCIOPTHUX MOCITYT
OUIKYIOTbh, IO X BaHTaX1 OYyJyTh JOCTaBIICHI B MOTPIOHE Miclle, Y MOTPIOHMI Yac, y
NOTPiOHINA KIIBKOCTI, B 1/I€aJJbHOMY CTaH1 1 3a HAWHM)XYOIO I[IHOIO, BOHH 4YacTO
BIIUYBAaIOTh TPYAHOIII 13 3aJ0BOJICHHSIM IIMX BHUMOT IHJMBIAyaJlbHO, abo 3a
JIOTIOMOTOI0  JTIAIUYHUX ayTCOPCUHTOBHUX BIJHOCHH 3 IMOCTa4yalibHUKAMHU TMOJIOHUX
nociyr. lle npu3BoauTH 10 HEOOXITHOCTI 3aCTOCYBaHHS HOBOTO BapiaHTy TICHOTO
CHIBpOOITHHLITBA MK NIANPUEMCTBAMH, SIKI HAJalOTh MOCIAYTM 3 IEPEBE3ECHHS
BaHTaXI1B. B3aeMo/is MiIMPUEMCTB, SIKI MPALIOIOTh HA PUHKY TPAHCTIOPTHUX MOCITYT
13 pI3HUM pIBHEM CHIBPOOITHUIITBA B JIAHIIO31, PO3IJISIAAETHCS HAYKOBISIMH SIK
TOPU30HTAJbHE CHIBPOOITHUUTBO, AK€ Mepeadadae CHiBpOOITHULITBO MK OAHUMHU 1
TUMHU JK JaHIoraMd nocradanas [1, 2]. ¥V paMkax TOpH30HTAJbHOI JIOTiCTHYHOI
CHIBOpAIll JCKUIbKAa MIAIPUEMCTB OO0 €IHYIOTh 3aMOBJICHHS Ha BHUKOHAHHS
NIEePEBE3CHb, SIK1 HAINIIUIN IO HUX, 3 METOI0 OUTHIN €(PEeKTUBHOTO iX BUKOHAHHS.

OCKITbKM METOI0 TOPH3OHTAJIBHOI JIOTICTUYHOI CIIBIIpAIll € ITiABUIISHHS
¢()EKTUBHOCTI JIOTICTUKH YYaCHHUKIB, @ OCKUIBKH CIIBIIpals 4acTO IMPHU3BOJIUTH O
JOIATKOBUX TMPUOYTKIB a00 3MEHINEHHS BHUTPAT, BEIUKA KIUJIbKICTh HAYKOBOI
JITEpaTypu 3 TUTaHb CHUIBHOI JIOTICTUKKA TPUJISE CBOIO YyBary BHSIBICHHIO
edeKkTUBHUX cxeM posnoauty. CrpaBensuBuil po3MoALT BUTPAT a00 MPUOYTKIB MiX
MIMPUEMCTBAMH, SKI B3aEMOJIIOTh MK CO00I0, € KIIFOYOBHUM ITUTAHHSIM, OCKIJIBKH
3aMpPONOHOBAHUM MEXaHI3M PO3MOJIITy OBUHEH CIIOHYKATH MapTHEPIB MOBOJAUTHUCS
BIJIMOBITHO /10 CIIUJIBHUX LJICH Ta MOYKE MOKPAIIUTH CTaOUIBHICTD CIIBITpaIll.

l'opuzoHTanbHe CHIBPOOITHULITBO B JIOTICTHUIIl BUMara€ BCTAaHOBJICHHS
MEXaHI3My MOHITOPUHIY Ha 3aMOBJICHHS, SIKMI 4acTO peani3yeThCsl 3a MPHUHIIUIIOM,
3aCHOBAaHUM Ha ayKIlioHi. OCHOBHOI MPHUYMWHOIO TPYMIOBOTO 3aMOBJIICHHS € Te€, IO
3HAUCHHS 3alMTy Ha TIEPEBE3CHHS BAHTAXKY THM UM 1HIITUM TICPEBI3HUKOM 3aJICKUThH
BiJl JOCTYIHOCTI 1HIIOTO 3alUTy, SIKHH MoOke OyTH HaJuMIIKOBUM. OJHAK, ayKI110H
HE € HACTUIBbKUA JOCKOHAJIMM MEXaHI3MOM, SIKHM MOKHa Oyso O BUKOPUCTATH JIS
3MIMCHEHHS] OOMIHY 1H(OPMAIlIEI0 MK MEPEBI3HUKAMH 100 MEepPeBe3eHb. 30KpeMa,
TEPMiH «JIOTICTHYHA CIIBIIpAIsh» MPOMOHYE POTIISIHYTH TaKOK MEXaH13MHU CH1IHHOTO
OPUMHATTSA PILIECHb, IPU SKUX TPyHa YUYaCHUKIB CIIJIBHO YXBAIIOE CBOI PIIICHHS, SIK1
€ ONITUMAJIBHUMU 3 TOYKH 30Dy yciel rpymu [3].
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['opuzoHTanbHa cCHiBOpansd MK NEPeBI3HUKaMU MOBHHHA JO3BOJUTH M
OOMIHIOBATHCS 3allUTaMM KJII€HTIB, 1100 3MEHIIMTH iX TPAHCHOPTHI BUTpaTH. Taki
BUJIM TOPU3OHTAJIBHUX aJbSIHCIB IIOB’s3aHI 13 PI3HUMHU E€KOJOTIYHHMH IepeBaraMmu,
BKJIIOUAIOYM 3MCHIIEHHS IIKIJUIMBUX BHUKHUIIB, 3aTOpPH Ha JOpOrax Ta IIIyMOBE
3a0py/lHEHHs. 3aBISKU 1[bOMY TUTaHHS CHUIBHOTO BUKOPUCTaHHS BaHTaXHUX
aBTOTPAHCIIOPTHUX 3acO0IB JCKUIbKOMA TPaHCIIOPTHUMHU IMAMPUEMCTBAMH, SIKi
3HAXOJATBCA Yy B3aEMOAil, CTaj0 IMHUPOKO JOCTIKYBAHOK TEMOI TIpH
MapmpyTu3aiii nepeBe3eHb. CHpaBeUIMBUN PO3MOIIT 3aMOBJICHh Ta MPUOYTKY
BBKAIOTHCS HAWBAKJIMBIMIMMU AaCTIEKTaMU A 3a0e3MedeHHs] TOPU30HTAIBHOI
cuiBmpami. ToMmy chHibHA AiSUTBHICTD aBTOTPAHCIOPTHUX MIANPHUEMCTB TMOBTHHA
CHpUATHA OOMIHY BUT1THUMU MPOTO3UIIISIMU LIOJI0 HAJITaBaHUX TTOCIYT.
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3 nmouatky BifiHu P® He monmiae cripod 0OMEKUTH TPAHCIIOPTHY B3aEMOIIIO
VYkpainu 3 ii mapTHepamu, Bia SIKOT 3aJie)KaTh MOCTAYaHHS KPUTUYHO BaXKIMBUX
CIIO’KMBYMX TOBApiB Ha BHYTPINIHIN PUHOK, CBOEYACHE HAIAXOKCHHSI MIKHAPOIHOT
IYMaHITapHOI JOTIOMOTH Ta BaHTaXXIB OOOPOHHOIrO MpHU3HA4YeHHsS. Tak, BITUM3HSHI
00’€KTH aBlalllifHOi, HA3€MHOI TPAHCIOPTHOI 1HOPACTPYKTYPH Ta MOPCHKUX TMOPTIB
3a3HaJIM YUCJICHHUX YJIapiB Ta 0OCTP1IiB, MOBHOIIIHHA p0OOTa OCTaHHIX 3a0JI0KOBaHA
arpecopoM, aBialiiHI nepeBe3eHHS mpudynuHeHl. CnonydyenHs 13 PO Ta
Pecny6unikoro biopyck, yepe3 akTUBHY poJib OCTaHHBOI B arpecii poTu YKpainu, He
B1I0YBa€ThCs. SIK pe3ynbTaT, MI>XKHAPO/IHI MEPEBE3EHHS BaHTaX1B B YKpaiHi MiJ 4ac
BiliHU 3 P® 00MexXyI0ThCsS TphOMa HUIAXaMHU.

[TepeBezenns 3 moprtiB JlyHaiicekoro periony (Peniiicekum, [3mainbckum Ta
VYere-JlynaiicbkuM Mopcbkumu moptamu). [Ipotsirom 2022 p. 111 mOpTH 3MOTIIA
o0pobuTH BTpuui OUTbIIMK 0OCIr BaHTaxiB, HOK y 2021 p. (16,5 man T mpotu 5,4
MiH T). ExcropT 3 moptiB «Bemukoi Omecn» (OmecbkuM Ta MOPCHKUMHU TIOPTaMU
«[liBnennuit» ta «HYopHomopcrky»). [leramizoBanoi iHpopMali MO0 MOKAa3HUKIB
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TISTBHOCTI IuX MopTiB 3a 2022 p. HeMae, ane y paMmkax «lHiiaTuBu 3 6e3meyHoro
TPaHCIOPTYBaHHS 3€pHa Ta XapuyoBUX MPOJAYKTIB 3 YKPAaiHCHKUX MOPTIB»
(HopHOMOpPCBHKO1 3€pHOBOI 1HIIIATUBU) TpoTaroM Aii Iximiatusu y 2022 p. HUMU
Oyso nepepobiaeHo 16,3 MiH T.

CronyyeHHs Ha3eMHUM TPAHCIOPTOM 4Yepe3 MYyHKTU MPOMYCKY Ta KOHTPOIIIO
Ha Jiep)KaBHOMY KOpAoH1 Ykpainu 3 MonmoBoto Ta kpainamu €C. IlpoTsirom
oepesns-rpynns 2022 p. nuMm nuisixoMm Oyso nepeBezeHo 54,23 muH 1, abo 38,9 %
BCIX TepeBe3eHHX 3a OepeseHb-rpyaeHb 2022 p. BaHTaXiB Yy 30BHIIIHbOMY
cnonydaerHi. Cymapao 3a 2022 pik (BKIIOYHO 3 JOBOEHHUMH MICSIIMU) YacTKa
MOPCBHKHX IEPEBE3CHb Yy MEPEBE3CHOMY TOHHAXI IMIOPTHUX TOBapiB ckiana 24 %,
3aii3HMYHUX — 33 %, aBTOMOOUIBHUX — 35 %. 3aBasku YopHOMOpPCHKiN 3epHOBIH
1HILIaTHBl YacTKa MOPCBHKUX II€pEBE3€Hb Y EKCIOPTI cyTTeBO BuIa — 54 %,
3ami3HuIHOTO — 33,8 %, aBToMoO1IBEHOTO — 12 %.

Cnig 3a3HauuTH, 1O MEpeBe3eHHS B pamkax YOpHOMOPCHKOI 3€pHOBOI
IHIIATUBY HE TiependavyaroTh IMIOPTHUX TEPEeBE3eHb Ta OOMEXKEHI BY3bKUM
MEPENIIKOM  CUTbCHKOTOCIIOIAPCHKOI  MPOJYKINi, BIATAaK IEeHd INUIAX HE peali3ye
noTpeOu HAIIOHAJILHOI €KOHOMIKM Yy IMIIOPTHHX BaHTaXHUX MepeBe3eHHsIX. Kpim
TOTO, pOCifiCbKa CTOPOHA HEOJJHOPA30BO MOTPOXKyBajia OJIOKYBaHHAM [HiiaTuBu - 7
BepecHs 2022 p. npe3usieHT PO noBiJOMUB PO MOXKIIMBE 3aCTOCYBaHHS OOMEKEHb
EKCIIOPTY YKPAIHChKUX 3€PHOBUX KYJBTYp 3 MOPCHKHUX MOPTIB YKpaiHu. 12 jKOBTHs
2022 p. M3C P® 3agBuI10 1po rOTOBHICTH OJIOKYBATH MOJOBXKEHHS [HIIaTUBY Yepes
HEBUKOHAHHS BUMOT POCIMChKOI cTOpoHHU. 19 xoBTHs 2022 p. npencrtaBHuku PO
MPOTOJIOCHJIM HaMIp MEPEryisHyTH CHIBIpal0 B paMmkax [HImiaTuBH y pasl, SKIIO
OOH nepeBipatume noxomxkeHHs BIIJIA, axi PD BuUKOpuCTOBYe nisi arak Ha
LHMBUIbHY 1H(pacTpyKTypy B YKpaiHi. 29 xoBTHs 2022 p., Bcyneped 3adikcoBaHUM
JIOMOBJIEHOCTsIM, P® 3asiBHIIa Ipo OAHOCTOPOHHIN Buxif 3 [HiiaTuBH, mpoTe BxKE 3
aucronana 2022 p. pyx cyzaeH Oyino BimHOBIEeHO. 13 moToro 2023 p. mpeacTaBHUK
M3C PO 3asBuB mpo MOXJIMBE OJOKYBaHHS MPOAOBXKEHHs il [HimiatuBm y pasi
30epeKeHHS CaHKIIIM Ha eKCIIOPT POCINCHKUX CLIBCHKOTOCIOIAPCHKUX TOBAPIB.
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[lin yac BroprHeHHs P® HazeMHUH TpaHCHOPT NPOAEMOHCTPYBAB OLIbIILY
CTIAKICTb, HIXK MOPCBKHH - 3HaA4yHE CKOPOYEHHS OOCSTIB BaHTAXHUX IEPEBE3CHb
CIIOCTEPITAJIOCh JIMIIE Yy MEpIIiid MicAllb BIMHHU, MICIAS YOTO BaHTAXKOIEPEBIZHUKH
aJanTyBajJuCs 10 HOBUX YMOB (puc. 1).

[Ipotsirom Oepesus-rpyans 2022 p. cepeaHbOMICSYHI OOCSATH BaHTAXKHUX
NepeBe3eHb HA36MHUMU BUIAMH TPAHCIOPTY Y 30BHIIIHBOMY CIIOJTYYEHHI CKJIaaaiu
5,4 MJIH T, 110 MaiXe He BIJIPI3HIETHCS Bl MOKa3HUKA 3a JoTuil. Ciif 3a3Ha4YUTH,
110 3pOCTaHHA 00CSTIB MepepoOKH BaHTaKIB MOPCHKUMU MOPTaMU Y KpaiHU y CepITHi
BUKJIMKaHE Mo4YaTkoM Aii YOpHOMOPCHKOI 3€pHOBOI IHIIIaTHBH, B paMKax SKO1
npoTsaroM JunHsA-rpyaHs 2022 p. 3 YkpaiHu BRaysoch ekcropryBaTd 19,3 mMuH T
CLTBCHKOTOCTIOAAPCHKOT MPOAYKIIi.

[Ipu ubomy noptu /yHaiicekoro periony nepepoounu 27,0 % ado 16,5 muH T
BIJl yChOT'0 BaHTak0001ry noptis y 2022 p. [12].

MuiKHapoHI TEpeBe3€HHS BaHTaxiB TmopramMu JlyHalChKOrOo perioHy
OoOMeXKeH1 IXHbOIO MPOITYCKHOIO 3/IaTHICTIO Ta HE MOXYTh IOBHICTIO 33/I0BOJIBHUTH
noTpedy y HHX ekoHOMiku Ykpainu. [lepeBeseHHss B pamkax YopHOMOPCHKOI
3epHOBOI iHiIiaTUBM nopTamu «Bemukoi Opecu» He € TOBHOLIIHHMMH 4epe3
OOMEKEHICTh HOMEHKJIATYpH BaHTAXKIB Ta BUKIIOYHO EKCIOPTHY CIPSMOBAHICTb.
KpiMm Toro, ¢byHKIIIOHYBaHHS [IBOTO MUISXY HE € HAJAIMHUM Yepe3 MIHIUBY MO3UILIO
P®. Takum 4uHOM, 3 TPHOX MOXKJIMBHX JIUIIE OJUH IIJISTX MIKHAPOJHUX TEPEBE3CHb
BAaHTAXIB Mae€ MOTY)XHY IMPOMYCKHY 3/JaTHICTb, a TaKOX BIAMNOBIJa€ BUMOraM
CTIMKOCTI Ta HaJIMHOCTI AJjisi 3a0e3MeueHHs HEOOXiJHUX B ymoBax BiliHM 3 P®
00CATiB BAHTAXKHUX IEPEBE3E€Hb y 30BHIINIHBOMY CIOJYYEHHI - 1€ NEePEeBE3CHHS
Ha3eMHUM TPAHCIIOPTOM Yepe3 MyHKTH MPOMyCKy Ta KOHTPOIIO Ha ACPKABHOMY
KOpAOHI YKpainu 13 MongoBoro ta kpainamu €C.

Takum YwHOM, HaradbHMM 3aBJaHHSM € HamoJIeTJIMBa pPoOOTa HaJ
PO3IIMPEHHSIM pPEabHOT TMPOIMYCKHOI 37aTHOCTI 3axiJHOTO KOPAOHY YKpaiHwu.
30kpema — uepe3 30UTbIIEHHS KUTBKOCTI ITYHKTIB MPOMYCKY Ta KOHTPOJIIO, pO30yI0BY
1IHQpacTpyKTypu HasgBHUX MYHKTIB TMPOMYCKYy Ta CYINYyTHHOI  JIOTICTHKH,
MPUIIBUAICHHS MPOIIEAYP Yepe3 TICHIITY JIBOCTOPOHHIO B3aEMOIIIO.
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HEPCHEKTHUBHI HAITPSIMKH PO3BUTKY TPAHCIIOPTHUX
CUCTEM 3AJII3HULDb HA BA3I «3EJIEHOI JIOI'ICTUKHN»

Jlomotbko /I.B., 1.1T.H., mpocdecop,
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Jlomorbko M./L., actiipant
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CydyacHi TeHJIeHIIli y BAaHTAXKHUX TMEPEBE3EHHAX M1/l BILIMBOM BOEHHOTO CTaHy
y KpaiHl BU3HAYAIOTHCS 3HIDKEHHSM pIBHS Ta 3HAYHUMH KOJIMBAHHSIMHU OOCSATIB
HABAHTAKECHHA, a TaKOX 3HAYHUMH 4YepramMu y OIK MIKICp>KaBHUX IEPEXO/IiB.
3anmi3HuIll YKpaiHu — 1€ OCHOBHUMN BUJ TPAHCIIOPTY, SIKUM € aKTUBHUM YYaCHHKOM B
MepeXi MIXHAPOHOTO CIIOJYYEHHS SK B JIOCTaBIIl MMACAKUPIB, TaK 1 B TIEPEBE3CHHI
BaHTaxiB. Lle 03Haydae, M0 TEXHOJIOTIIO MEPEBE3CHh BAHTAXKIB 32 YYaCTIO 3aJII3HUIb
MOBUHHO OyTH OHOBJICHO 3 BUKOPUCTAHHSM JIOTICTUYHUX MIPUHITUIIIB.

3a ouinkamu (¢axisuis [1], Ha Tpancnopt npunagae 8 % ycix Bukuais CO, Ha
maHeTi. ToMy BHPOBAKEHHS «3EJCHUX» TEXHOJIOTIA B JIOTICTUYHIN ISUIBHOCTI
JO3BOJIUTh 3pOOMTH TMEBHI KPOKM J0 30€pexeHHs KiIiMaTy, NPUAATHOrO i
KUTTETISUTBHOCTI JIFOJUHHU.

OO0’eKTOM «3€JeHO» JIOTICTUKM € ONTUMI3alisl crenuIYHuX BUTpAT,
MOB'A3aHUX 13 3MIHAMU KJIIMaTy, 3a0pyJHEHHSM MOBITPS, BOAU 1 IPYHTY, BIUIUBY
myMmy Tomo. KoHTeliHEepHI Ta KOHTpEWJIEpHI MepeBe3eHHs, y TMOPIBHIHHI 13
TpaJMIIfHUMU  crlocoO0aMH  JOCTaBKM, Ha TEMEpIHIA Yac €  HalOLIbII
PO3MOBCIOKEHUMHU TEXHOJIOT1SIMH, 1110 CIPUSIFOTH PO3BUTKY «3€JEHOD» JOTICTUKH.

[aTeHcudikailiss MyIbTUMOJATBHUX TMEPEBE3EHh 3a Yy4YacTIO 3aji3HUIb B
VYkpaini 371iCHIOETbCS BIAMOBIIHO HAMpPSIMKIB [2] Ta Opi€HTYEThCS Ha 301IbIICHHI
YaCTKW 3aJlI3HUYHOTO TPAHCIIOPTY B TMEPEBE3CHHSIX, 30KpeMa IUISXOM HACTYIMHHUX
3aXO/iB:

. 30epexeHHs] aBTOMOOUTbHUX AOPIT;

. 3MEHIIECHHS KUIbKOCTI BEJIMKOBAaroBUX BaHTaXKIBOK (KOHTEHHEPOBO3iB)
Ha JOBIUX MapuIpyTax npoTskHICTIO moHan 200 kwm;

. PO3BUTOK MEPEBE3EHBb €KOJIOTTYHO YUCTUMU BUJAMU TPAHCTIOPTY.

Crparerisi BOPOBAKEHHSI «3€JICHOI» € OJIHIEI0 3 OCHOBHHUX €BpOMechKoi
Kondepenuii MinictpiB Tpancnopry (€EKMT) [3], BinnosigHo 1o sikoi €C nparue 10
2030 p. mepeBectu 30% aBTOMOOINBPHUX BaHTAXHUX TIEPEBE3CHb 3 JAIBHICTIO
noi3aku moHaa L,=300 kM Ha 1HII BUAM TPAHCIOPTY (3aTI3HUYHUN a00 BOIHUIN).
MoxMBO OYIKYBaTH, IO 1€ MPHU3BEIEC 10 3MEHIIEHHS KOHKYPEHTHHUX IepeBar
aBTOMOOUIBHOTO TPAHCIOPTY, CYTTEBO MIABUIIYIOYM Tapupu aBTOMOOUIHHHUX
BaHTA)XHUX TepeBe3eHb. AHaNI3 MOKa3ye, 110 OUIBIIICTh BAHTAXHUX MEPEBE3EHb 3
no3Bosamu €KMT nabarato mepeBuiytoTh Biactanb L,=300 km. [Ipuuomy npomy
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COpUATUMYTh €(EKTHBHI Ta «3€JIeH1» BAaHTAXHI KOPUAOPH Ha OCHOBI PO3BUTKY
BIIMOBIAHOT 1HQPACTPYKTYPH.

OniHKy 3Ha4€HHS €KOJIOTIYHOI'O KPUTEPIIO MpU NEPEBE3ECHH] aBTOTPAHCIIOPTOM
Ta 3aJI3HULECI0 MOXIMBO pPO3PAaxOBYBAaTH SK BApTICHY BEJIMYMHY IIKOIU BiJ
HETaTHBHOTO BILUIMBY JBOOKHCY BYTJICIIO Ha aTMOcdepHe moBiTps [5].

@dopMyBaHHS JIAHIIOra MOCTAYaHHS BAHTAXIB y KOHTEWHEpax 3 ypaxyBaHHIM
€KOJIOTTYHOTO KPUTEPIIO 3alpPONOHOBAHO BUPIIIMTU SIK OaraTroeTariHy TPaHCIIOPTHY
3aJa4y LIJIOYUCENIBHOTO MporpaMyBaHHs. Y 0araToeTamHUX TPaHCMOPTHUX 3aJadax
BaHTaXi (KOHTEHHEpPH) BiJ IMOCTAYalbHHUKIB CHOYATKY HAJAXOMUTh Ha MPOMIXKHI
OYHKT1 (pO3MOAUIPYI TEPMIHAIM, Y HAIIOMY BHUMAAKYy — 1€ MDKIEp)KaBHI MyHKTU
nepexony), A€, y pa3l moTrpeOu, BOHHM MEpEBaHTAXYEThbcs ab0 TEBHUM Yac
30epiratothcsa. TOOTO 10 KIHIIEBUX CIIOKMBA4YIB MPOJYKIS HAIXOJIUTh HE BIJ
NOCTa4aIbHUKIB, a 3 3a3HAYCHUX MTPOMIKHUX ITyHKTIB TPAHCIIOPTHUX Mepex (puc. 1).

Crnig 3a3Ha4MTH, IO HA JOJII0 aBTOMOOUIHLHOTO TpaHCHopTy mnpunanae 72 %
BCIX TPAHCIOPTHUX BUKHUAIB. TOMY, OUYEBHJHO, IO TMPHU TMOEAHAHHI PI3HUX BUIIB
TPAHCIIOPTY B MYJIBTUMOZAJIbHY CXEMY, IIKOJIa BiJl BIUIUBY 3a0pYyJHIOIOUUX PEYOBUH
OyJze MiHIMI30BaHa.

TepmiHaAW BiQNDEEASHHR Poanogine4i Tepmid anu TEpriH2AH NPHIHIHEH HR
[MocTaszneH uan) [Ny weTH Nnepexogy) [cnomusssi)

g

X
QP L1111
L —
W=ums
Puc. 1. Cxema naHuora nocra4yaHHs BaHTaXKiB Y KOHTeliHepax (Ha CcTpijiKax
NMOKA3aHO BIACTaHb Y KM)

3okpema, nokazHuku BUKUAIB CO, Uil 3a7113HUYHOTO TPAHCIIOPTY HAMHMKY1 B
MOPIBHSIHHI 3 aBTOJOPOXHIM 1 BOJHUM: 3TIHO 3 TPOBEACHUMHU OLIHKAMH IS
nepeBe3eHHs 1000 T BaHTaXI1B 3a113HULICIO TOTPIOHO B TPU pa3u MEHILE eHeprii, HiXK
JUISL 1X TIEPEBE3EHHS aBTOTPAHCIIOPTOM.

[TpubGnu3HUil piBeHh MUTOMUX BHUKHUIIB BIANPAIbOBAHUX Ta3iB JOCTIIKEHO Y
[4] Ta mpencraBiieHo Ha puc. 2:
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Puc. 2. IlopiBHAHHS MUTOMOTI0 320PyIHIOI0YOr0 BINIMBY HA J0BKIJLJISA PH
nepese3enHi 20-¢gyroro kourteiinepa (TEU) pisHuMu BuaamMu TpaHcnopry

o CepelHl TMUTOMI BUKHAM IIKIJJIMBUX PEYOBUH Ha 3alI3HUYHIN
enexTpotsszi CO, n,= 0,0033...0,0038 r/TEU-km (mipu 3miliaHOMY pexxuMi TeHepartii
€JIEKTPOEHEPT1] €JIEKTPOCTAHLIIMHA Ma3yT/BYTLUIs);

o CepelHl MUTOMI BUKUAM IIKIAJUBUX PEUYOBMH TP BUKOHAHHI
maneBpoBoi poootu CO, 1,,,,= 320,50 r/TEU-ron, (tremnoBo3 UME-3 B pexumi
pobotu aBuryHa N =75% BiJ MOBHOI MOTYKHOCTI 1 CKJIaJ[l MAHEBPOBOTO cocTaBy 10
BaroHiB);

o CepellHI MUTOMI BUKUU IIKIJIMBUX PEUYOBUH BAHTAXKHOTO aBTOMOOLISA
CO, n,= 13,194 r/TEU-km (cepemnss mBuAKICT pyxy 60 Km/ron, MOBHE
3aBAHTAXKCHHS).

Takyum 4YMHOM, OCHOBHI HANPSMKHU 1HHOBAIIITHOI CTpaTterii B 00J1aCTl pO3BUTKY
TPAHCIIOPTHUX CHUCTEM Ha 0a3l «3eJIeHOI» JIOTICTUKM TOBHWHHI CTaTU OCHOBOIO 1
OJIHOYACHO IHCTPYMEHTOM O0'€THAHHS 3yCWJb JI€pKaBU, 1HBECTOPIB Ta Taily3i s
BUPIIIEHHS KOMIUIEKCHUX 3aBJaHb 3a0€3MEUeHHs] CTIMKOTrO (YyHKIIIOHYBaHHS
TpaHCTIOpTHOT Mepexi. lle 103BONUTH JOCATTH CHHEPTETUYHOTO e(QeKTy Ta
eKOJIOTIYHO 3HAYyIIUX Pe3yJbTaTiB, ONTHUMI3yBaTH PyX MaTepialbHUX IMOTOKIB Ta
3a0e3neunT Moro e(EeKTUBHE TPOCYBaHHS JCKIJTbKOMA BHUJAAMH TPAHCIOPTY,
3MILIHUTH €KOHOMIYHUH CyBEpEHITEeT KpaiHU Ta iI eKOJIOTIuHYy Oe3leKy, 3HHU3UTU
CYKYIIHI JIOTICTUYH] BUTPATH Yy JOTICTUYHUX JIAHIIOraX MOCTaYaHHS .
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KirouoBi cioBa: excropT 3epHOBHX BaHTaXiB, ONTUMI3AIlis IapaMeTpiB,
3epHOBA JIOTICTUKA, CTYIICHEBI MapIIPYTH, MPOOJIEMHU TTEPEBE3CHHS.

Beryn. 3epHoBa JIOTICTHKA € OJHIEIO 3 HAWBAXIIMBIIMINX Tally3ed €KOHOMIKH
Vkpainu. Il ramy3s Mae Benuke 3HAYEHHS Uil 3a0€3MeUeHHs MPOJYKTaMH
XapuyBaHHS SIK Ha BHYTPIITHROMY PUHKY, TaK 1 Ha €KCIOPT. 3aTI3HUYHUN TPAHCTIOPT
BIJIIPA€ BAXKIIMBY POJb B 3€PHOBIN JIOTICTHII, OCKIILKM BiH 3a0e3Medye JTO0CTaBKY
3epHa 3 3CPHOCXOBHWIN Ha 3alli3HUYHI CTaHIIi Ta A0 MOPTIB I ITOAAIBIIOrO
TpaHCOpTyBaHHs. [IpoTe pUHOK eKCHopTy 3epHa MOXke OyTH HEeCTaOUIbHHUM, a Taki
dakTopu, SIK MOTOJHI YMOBH, TJIOOajdhbHA €KOHOMIYHA CHUTYallisl Ta TE€OIMOJITHYHA
HaIpPY>KEHICThb, MOKYTh BIUIMBATH HA €KCHOPT Y KpaiHU.

AHaJI3 OCTaHHIX AOCHifkeHb 1 myOsikaunii. IIporHozyBaHHsA e€kcOpPTHOT
NPOAYKINI 3€pHOBUX KyJIbTyp OyJl0 BHUKOHAaHO 3a METOJOM EKCIIOHEHI[iabHOTO
NOTPIMHOTO 3IMUIaJKyBaHHS XoOJbTa-YiHTepca 13 JAOBipuMM iHTepBasioM 95%. B
pe3ynbTati oTpuMano [1], mo 3a yMOBU 30€peikKeHHs ICHYIOUOTO TPEeHAY y oOcsrax
EKCIIOPTY 3€PHOBUX HAWOUIBINI IMOBIpHE HE3HA4YHE 30UIBIICHHS a0 52,3 MJIH. T. y
2022 p. Ta 52,8 muiH. T 'y 2023 p. Ane curyalisl y BITYU3HSAHIA €KOHOMIIl JJO3BOJISIE
CTBEP/KYBATH, 110 OUTBII PEATHHOIO € TMTECHMICTHYHA OI[IHKA MPOTHO3Y — 43,5 MIIH.
T. 3epHoBuX y 2022 p. ta 41,8 mun. T. y 2023 p, TOOTO CKOpPOUYEHHS E€KCHOPTY
3epHOBUX Ha 18%.
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Puc. 1 IIporuo3 nuHaMiki eKCOPTHOIO MOTEHIiATy 3¢ePHOBUX BAHTAXKIB

BuzHaueHHss MeTM Ta 3aBHAHHA [JOCJIIKeHHsl. 3€pHOBa JIOTICTHKA
MOYMHAETBCS 31 30epiraHHs 3epHa Ha CKJIaJgax, Kl 3a3BUYaidl 3HAXOAATHCS OUIA
3QJII3HAYHUX CTaHIlA. 3epHOCXOBHINA abo0 eJIeBaTOpU MarwTh OyTH 00JiaHaHI
CHELIAIbHUMHU TEXHOJIOTISIMHU, SIK1 JIO3BOJISIFOTH 30€piraTu 3¢pHO MPOTITOM TPUBAJIOTO
nepionly yacy 06e3 BTpaTH sIKOCTI.

3epHOBa JIOTICTMKAa B VYKpaiHl TakoX CTUKAETbCS 3 PSAIOM MPOOJIEM.
[HdpacTpykTypa 3ami3HUII Ta TEpMIHAIIB B JCSIKAX BHUMAAKaX € 3acTapijiol0 Ta
noTpeOyIOTh PEMOHTY, 110 MOKE€ MPU3BECTH O 3aTPUMOK Yy NEpEeBE3EHHI 3€pHa.
He3Bakatouu Ha 3HaYHUM MMOTEHIIa] BUPOOHUIITBA Ta EKCIIOPTY , KpaiHa CTUKAETHCA
3 KUIbKOMa MpoOJieMaMH B CHCTEMI JIOTICTHKU 3epHa. J[esKki 3 OCHOBHUX MpobiieM
BKJIFOYAIOTh:

. HesianosinHa iHQpacTpykTypa. IHPpacTpyKkTypa JOriCTUKM 3epHa B YKpaiHi,
BKJIIOYAIOYM TIOPTH, JOPOTH, 3alli3HUII Ta CKJIQJAChKI NPUMIIICHHS, YacTo €
3aCTaplIOI0 Ta HEIOCTATHHOIO AJI1 0OPOOKHU 3pOCTal0YOro eKCIOpTy 3€pHa 3 KpaiHU.

. BiacyTHicTh 1HBECTHUIIM: CEKTOp JIOTICTUKM 3€pHAa B YKpaiHl 1CTOPUYHO
OTPMMYBAB Majo 1HBECTHIIH, IO CHIPUYMHHUIIO MOTO 3acTapiiay iHQpacTpyKTypy Ta
Hee(EeKTUBHI MPOLIECH.

. OOMmexeHa MPONyCKHA CIIPOMOXKHICTh: YKPATHChKI MOPTH Ta 3aJIi3HULI MAIOTh
O0OMEKEHY MPOMYCKHY CIIPOMOKHICTh, II0 MOXKE CIPUYUHUTH 3aTPUMKHU Ta BY3bKi
MICIIS B JIAHITIO31 TTOCTA4YaHHsI 3€pHA B TIEPI10U MIKOBOTO EKCTIOPTY.

i Ta iamm1 mpoGyeMu MpU3BENH A0 HEEPEKTUBHOCTI Ta MIBUIIEHHS BUTPAT B
YKpailHCBKIW  CHCTeMi JIOTICTHKM 3€pHa, [0 MOXe 3poOuTH 11  MEHII
KOHKYPEHTOCIIPOMOXHOIO Ha CBITOBOMY PUHKY.

3ani3HUYHUN TPAHCTIOPT € HAUMONTUPEHINIUM BUIOM TPAHCTIOPTYBaHHS 3€pHA,
1 ioro BJIOCKOHAJICHHS TIPU3BEJE 10 3HAYHOI €KOHOMii KomTiB. BigHOCHO HM3bKa
BapTICTh JOCSTAETbCA 32 PaXyHOK OOMEXKEHHS 1HBECTHIIM B OHOBIJICHHS MapKy
3€pHOBO31B, 3HOIICHICTh SKMX JOCSTJIa KPUTUYHOT Mexi. MacoBe OHOBIJICHHSI MapKy
3€pHOBO31B CHpHUSIE 3J0POKUAHHIO 3aTI3HUYHUX NEPEBE3CHb 1 BTPATI YACTKU PUHKY.
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MopnepHizariisi rpadiky pyxy 3ali3HHUIN, BUKOPUCTAHHS BCIX TEPMIHATIB 301IBIINATH
MPOIYCKHY CITPOMOYHICTh Ta 3MEHILIUTh 3aTPUMKH MOi3/11B

OcHoBHAa 4YacTHHA aocaimkeHHsa Ha npaxktuii ans nmoegHaHHS (QYHKIIN B
€JIEBAaTOPHO-CKJIAICBKUX MEpEekax BHUKOPHUCTOBYIOTHCS PI3HI THUIHM €JE€BaTOPIB -
0a30BO-TIOAPIOHIOBANIbHI,  0a30BO-TIEpeNaBajbHl  Ta  3aroTiBeJIbHO-BUPOOHUYI.
[ToTy>XHICTb €1eBaTOPHO-CKIAAChKOI MEPEKi MOBMHHA J03BOJIATU OJHUH pa3 Ha PIK
30epiraT BCE€ 3€pHO, IO HaAIMIIIO B TepioJ 30upaHHS. 3arajibHa MPOIYCKHA
3MATHICTh MEpeXi BIAMNOBIIa€ MaKCMMAJIbHOMY HAKONWYEHHIO 3€pHa B KiHIII
30upanpHOi KammaHii, 0e3 ypaxyBaHHsA 3€pHa, IO 3apa3 3HaXOAUTHCA B MPOLEC]
nepeBe3eHHs. 3a yIOCKOHAJICHOI METOAMKOI0, SIKY pO3poOHB 1. T. H., mpodecop
CMmexoB O. O. [1], MOkHA ONITUMI3YBAaTH KIJIBKICTh BaHTAKHO-PO3BAHTAXKYBaTbHHUX
MaiH. EKOHOMIYHO — MaTeMaTuyHa MOJIeIh BaHTAXKHOTO (PPOHTY MPHUIHSATA AJIS HE
JIETEPMIHOBAHOTO PEKUMY HOTO pOOOTH B YMOBAX ONMTHUMI3AIlli KUIBKOCTI BAHTaXKHO-
PO3BAHTAXKYBAJIbHUX MaluH (Z), KUIbKOCTI nojaay (X), 4acy poOOTH BaHTaXHOTO
dponry (T) Ta KiTbKOCTI aBTOMOO1ITIB, 1110 HaJIekKaTh cTaiii (M):

R(Z,T,M)=C,+Cy+C3+C4+Cs+Cs+Cy+ Cg+ Cy » min (1)

ne, C; - BUTpaTH, MOB’s3aHI 3 aMOPTHU3AIIEID Ta PEMOHTOM BaHTAXKHO-
pPO3BAHTAXYBAJIbHUX MAIIMH, 3 ypaxXyBaHHAM Koe(ilmieHTa epEeKTUBHOCTI
KalmTaJIbHUX BKJIJIEHb, TPH;

C, - BUTpaTH, NIOB’sA3aHi 3 BarOHO-TOJAMHAMHU MPOCTOIO IPU HaBaHTAKEHH1 a0o
PO3BaHTAKEHHI BaroHiB, I'PH;

C3; - BUTpaTH, MOB’SA3aHiI 3 MPOCTOEM BaroHiB MPOMMCIOBOTO MiJANPUEMCTBA
IIPY HABAaHTA)XEHH1 Ta BUBAHTAXXEHHI1, TPH;

C, - BUTpaTH, MOB’s3aH1 3 MOJA4YEI0 Ta MPUOUPAHHSIM BaroHiB 3 BaHTAXXHOTO
poHTy, IpH;

Cs - BUTpaTH, TOB’SI3aHI 3 OYIKYBaHHSM BaroHaMH BUKOHAHHS BaHTaKHHUX
ornepariid, 00yMOBJI€HI HEOBHO JOOOBOI POOOTOIO BAHTAXHOTO (PPOHTY, T'PH;

Ce - BUTPATH HA aMOPTH3AIIIO Ta PEMOHT BaHTAKHO-PO3BAHTAKYBAIBHUX
KOJIH, TpH;

C, - BUTpaTH, MOB’sI3aH1 3 OYIKYBaHHSM BaroHaMU BaHTKHUX OTepalliid, TPH;

Cg - BUTpATH, TIOB’sI3aH1 3 OYIKYBaHHSIM aBTOMOOUISIMU BaHTaKHUX OIEpalliid, IpH;

Cy - BUTpATH, MOB’sA3aH] 3 aMOPTHU3AITIEI0 Ta PEMOHTOM aBTOMOOLITIB, 10 HAJIC)KATh
CTaHIIll, 3 ypaXyBaHH;IM Koe(ilieHTa e(eKTUBHOCTI KaliTaIbHUX BKJIAJICHb, TPH.

Takox 1CHye MiAXiJy BUKOPUCTAHHS TEXHOJIOTIi MepeBe3eHb 3EPHOBUX
BaHT@XIB [JI1 BIJIHOCHO HEBEJIMKHUX BIAMNPABHUKIB. 3aMICTh BIANPABHUIILKUX
MapuipyTiB, fAKi e(QeKTUBHI JUIsi KPYNHUX BIAIPABHUKIB, PEKOMEHAYETHCA
BUKOPUCTOBYBAaTH THYYKHMH MiAXIT Ha OCHOBI TEXHOJIOTIi MEpeBE3€Hb 3EPHOBHX
BAaHTAXIB CTyNEHEBUMM Mapuipytamu. Llei miaxig rpyHTYeTbcs Ha PO3MOALICHIN
CUCTEM] IUIAaHyBaHHS Ta OINEpPATUBHOIO KOHTPOJ0 3 Bukopuctanusm CIIITP
(CucreMu mATPUMKH TIPUAHATTS PIIIEHB) , sIKA JIO3BOJISIE TIEPEBI3HUKAM, Tpeiiaepam
Ta ONEpaTopaM PyXOMOTro CKJaay 3JAIHCHIOBATH KOPEKTHE MNPUNHATTS pIlIeHb Y
koMmruiekci. et miaxig ocoOauMBO akTyaabHUW NJIsl BiANpPAaBHUKIB 3 obcsrom 1o 10
BaroHiB Ha J100y.
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BucnoBku. 006 nocArtd MakCUMalbHOTO €(EeKTy Ta MiJBULICHHS PIBHA
3€pHOBOT JIOTICTUKH, Tpeba BUKOPUCTOBYBATH Y CYKYIMHOCTI BCI IUISXU MOKPAILEHHS
crany. Jlmsg  mouaTky — po3paxyBaTH — ONTHUMajibHy  KUIBKICTh  BaHTaXo-
PO3BAHTAXXYBAJbHUX MAIIMH Ta POOUTH MEPEBE3CHHS CTYNEHEBUMU MaplIpyTamu.
[le 3MeHIINUTD 3aTpaTy Ta Yac OYIKYBaHHS BaroHIB.
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Hayionanvnuti mpancnopmuuti ynigepcumem

[Ipu pimenni OaraThb0X MNPAKTUYHUX 3aJlad  BUHHUKAE HEOOXIIHICTH
MPEICTABIICHHS BITHOCUH MK OyJb-IKUMHU 00’ ekTamu. Opi€HTOBaHI 1 HEOPIEHTOBAHI
rpadu € IpUPOTHOO MOJEIUIIO JAJI peanizalii TaKuX BIHOCHH.

Opiecnmosanuii epagh nazusaroms mepedxcero (network), e 8UHAYAEMbCSL:

— BY30JI-JKEPEIIO, [0 MA€ TUTbKM BUXIJIHI AYTH (ITO3HAYa€ThCs OYKBOIO S, Bij
source — mxepeno);

— BY30JI-CTIK, 110 Ma€ TUIbKU BXIgHI Ayru (MO3HA4YaeThcsi OykBow t, BiX
terminal — kiHIEeBU# MYyHKT);

— BCI 1HIII BY3JIM — MMPOMIXKHI (TpaH3UTHI), 3'€AHAH1 MK COOOI0 TyramH, cepes
SKUX € 1 BX1JH1, 1 BUX1THI TyTH.

Jlyra 31 CTpUIKOIO 1 TIEBHUM 3HAYCHHSIM BIJMOBIAHOTO MapaMeTpPy BHU3HAYAE
yHiBepcasibHe ToHATTS — NoTik (flow), mo pyxaerbcst 3 mouaTkoBOro By3ia Jyru B
kiHeBuil. O0'eKTaMHU TOTOKIB y MPAKTHUYHUX 3a/ladaxX BUCTYMAIOTh BaHTaXi, ras,
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nacakupu, TPAHCIIOPTHI 3aCO0M, CUTHAIIN 3B'SI3KY, piauHK To1o [1].

binpmricTte onTtumizaiiHuX 3amad Ha TpaHcmopTHUX Mepexax (TM) — e
3agaui mpo moToku y Mepekax (network flow problems). Jlns mepexeBux 3amau
onTuMizalli (QpyHIaAMEHTAIbHUM € HPUHYUN 30epedceHHss NOMOKY B OYIb-SIKOMY
BY3Jly, a caM€ — cyMa MOTOKiB F,,(X) Ha BUXOMA1 By3/a JOPIBHIOE CyMl MOTOKIB Ha
roro Bxoxi F,.(x) + motenmian p(x) By3na ( + Npono3uilist/ - MOMUT), HATPUKJIIA/;

— By3oa-mxkepeno s: FBux(s) = 0 + p(s) = P, ne: P — BenuuuHa 3arampHOTO
noToky mo TM; mortentian p(s) =+ P (puc. 1 a);

— By3oi-cTik t: FBux(t) = P + p(t) = 0, Tomy mo morenttian p(t) = - P (puc. 1 0);

— mpoMikHUK By301 X: FBux(x) = FBxX(X) £ p(x) (puc. 1 B).

p(s) = +P / p(t) = p(x) = +10

1 >® O

a) S B)

Puc. 1 — CxemaTu4uHe 300pa:keHHs] IPUHIIANY 30epeKeHHsI OTOKY B 0y/Ib-
SIKOMY BY3J1y Mepexi

PosrnssHeMo TpakTUYHUI TPUKIIA] 3aCTOCYBaHHS TPUHIUITY 30epeKeHHS
MOTOKY B OY/Ib-SIKOMY BY3ITy MEPEXKI1 MPU 3HAXOHKEHHI HAWKOPOTIIIOTO MapIIpyTy Ha
TM 3a wmapumpyrom Kuie — JKewryg, KMl B3ATHA 3 €JIEKTPOHHOI KapTh (3a
normomororo Www.google.com/maps). TM 3amana y BHIISAI 3MIMIAHOTO 3Ba)KEHOTO
rpada 3 10 By3namu i 18 qyramu, moyaTKoBi 1aHi MarOTh HACTYIHUE BUrIIsL y Excel-
tabnuii (puc. 2). Tpeba BU3HAYMTH HAUKOPOTIIMKM NMUISX Bl By3Ja-IKepena MicTa
Kuesa o By3na-cToky micta JKewiysa y HaCTyITHOI MaTeMaTHYHOT IocTaHoBI [2, 3]:

— 3HAWTH BeKTOp AyT X = (X1, X2, ... X18), JIe €IAEMEHT X = 1, SKIIIO BiMOBIIHA
Jyra HAJICKUTh HAUKOPOTIIOMY UISIXY, 1 0 y IPOTUBHOMY BUNAAKY; i — MOPSIKOBHIA
Homep nyru (i =1, 2, ..., 18);

— mo0 3arajgpbHa JOBKHHA IUIIXY D:Zdixi —MIN " e di — nosxuHa i-0i
i=1

JyTH;

— 3a YMOBHM 30epekeHHs 0ajaHCy MOTOKIB IS KOXHOro i-ro By3na (1 = 2, ...,
9): FBux(X) - Fx(Xj)) = 0, nns By3ma-mxepena Fux(X;) - FBx(X;) = 1; amsa By3ia-
croky FBux(Xyo) - FBX(X10) = -1;

— TpH BCiX X; > 0.

Jlist iboro B Excel-tabmumini (mam mpocto TaOiuill) Juisl BCiX AYT BU3HAYUTH
Jiana3oH Juisi HeBigomux X(ayra) 1 OOYMCIMTH 3HAYCHHS IUTHOBOI (PYHKINT 3a
dopmynoro — CYMMITIPOU3B(yra; noBxuHa), a s BCIX BY3JIiB OOYUCIUTH CYMHU
BximHux (Bxim) 1 BuxigHux (Buxim) motokiB, ix pusnuip (Buxin-Bxim), 3agatu
KOJIOHKY TTpaBUX YaCTUH oOMexeHb (OOMEXeHH).
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A B C D |EF G H J K L M N 0 P Q R S T u v
1 [yru Byanu
2 | N |Movarok |KiNELLI: osxuua Me | Byson Kogenk
31 ki Kopocrews | 1510 1 [Kuie KopocTeHs
41 2 [Kuim umonnp | 1300 2 |Kopocres 292
) 3 |Kuie Bina lepked 94,0 3 [Mumomup
6 | 4 [Kopocrens |Kosenw 2920 4 |Gina Llepksa
7 | 5 |Kopocress |Pise 2410 5 |BiHkuuA 76 219 148 151
8| 6 [Momonmp |Piewe 2170 6 |Kosens pLu|
9 | 7 [Wurommp |Tepuonine [ 2020 7 |Pisne iBHE Kiis
10| 8 [Wurowmp |BiHkuua 1260 8§ [TepHonine bBiB
11| 9 |Gina LiepkegBinkua 1590 9 |Meie Kewys 211 Kumomup
12| 10 |BiuWwus  [TepHomine | 2320 10 |Kewye 161 a7 13
13| 11 |Kosens  [Kewys 2760
14| 12 [Kosene  |Meie 2190
15| 13 |Pieve Kogens 1480 135 155 04
16 | 14 [Piene Nseie 21,0 291 297
17| 15 |Pigne TepHonine | 1550 126
18 | 16 |Tepuonine |Mugis 1350
19 | 17 |Tepxonine [Mewys 291.0 e
20 | 18 |Nbaie Kewye 161,0 Bitrmus
2 TepHonine 231 159 .
22 Bina Llepkea

Puc. 2 — Tomosaoris TM

JUist 0OYMCIIEHHS MOTOKY Y By3JaX BUKOPHUCTOBYETHCA (DYHKIISI OOYMCIEHHS
CYMH BEJIMYHMH, KOOPAUHATH SKHX 33J0BOJBHSIOTH BU3HAYEHIM YMOBI (TOOTO, SKIIO
IICBHI BEJIMYMHM HaJe)KaTh BIANOBiAHIA MHOXKHI). B EXcel Taky mnpouenypy
Bukonye (ynkiis SUMIF(aprymenTtn). Hanpuknaa, cyma BXiJHUX TOTOKIB BYy3Jia
BU3HAvaeThes 3a (opmynoto — SUMIF (Bci kiHmi Ayr; By30J; MOTOKH), TOOTO,
HiCYMOBYIOTbCSI MOTOKM IO THUX Jyrax, KiHI SKUX CHIBINAJalOTh 3 MOTOYHUM
By310M. 3a ¢popmyror — SUMIF(Bci movatku ayr; By30J1; MOTOKH) IMiICYMOBYIOTHCS
BUXI1JTHI TTIOTOKH.

Ha pucyHky 3 mnoka3aHe po3B'I3aHHS MOCTaBJIEHOI 3a7adl 3a JIONOMOIOK0
komaHmu [lowyk piwennsi B cepenosuili Excel-npoepamu, 3 xorporo BuIHO, 110
Bektop X =(1,0,0,1,0,0,0,0,0,0,1,0,0,0, 0, 0,0, 0), a te, y CBOIO 4epry
O3HayYae, 10 HAKOpOTIMH NUIAX 3 MicTa Kuesa B MicTo JKeutyg npoiifie MOCI1JOBHO
yepes MICTa Kopocmensw, Kogenw i cKiIaje 7 19 KM.

B C 8] E|F G [\ M o] E
| SA,EI,ALJA NnPO HAI/IKOPO [ LIJI/II/I LIJJ'IFIX
2 Oyru Byanu
3 |ayra [Nouarok [Kineus MosxuHa Byson BxoasTs | Buxogats ix cyma OBMexeHHn
4 1 Kuia Kopocreno 151.0 1 1 |Kwie ) 1 -1 -1
s 0 Kuig HuTomMup 139,0 2 2 |KopocTeHe 1 1 o
6 0 Kuis Bina Uepke 94,0 3 3 |2KwuTOoMKUp o 1] o 0
T 1 |Hopocreus|Kosens 252,0 4 4 |Bina Uepksa 0 o 0 0
2] 0 |Kopocrens|Pisne 241,0 5 5 [Binnngs 0 0 0 0
9 0 HuTomup |Piene 2170 6 6 |Kosens 1 1 o 0
10 0 [»#¢wromup |Tepronine 2920 7 7 |pisne 0 0 0 0
1" 0 [3#wTomup |Binnnus 126,0 8 8 |Tephonine o o o o
12 0 |Bina Uepked Binnnusa 9 9 |Neeis o 0 0 0
13 0 [BiHHuys TepHonine 10 10 [FHewys 1 [ 1 1 Kogene
P ey .

14 1 lKosene [Heuye | Napamerpsi nouncxa peuwsenun . o S|
15 o Hosene Neeis 12
16 0 |Pisne Kosens 148,0 13
RIRIO Fises Nosis 211, 14 ONTUMUSMPOBETE LENEBYHo dyHLyo: =]
18 0 |Piane TepHonine 155,0 15 £ & & . 2.3
19 | 0 |[Tepronine [Nesis 1350 | 18
20 0 |Tepronine |#ewys 2510 17 Ao: MarcmMyM @ MUHMMYM SHadeHMA:
21| 0 [Nesis S ewwys 161,0 | 18 .
55 VISMEHSIS SHEiii NepeMEHHbIX:

— . ]
23 D=t ___ T T -‘]‘gc SASH SAS21 Ef
24
25 B CODTEETCTEMN C DrPaHM—EHNSAMIA:
26 $1$%8]813 — SKSHSKS13 2 T
27
.
29
=

YaanuTe

31
32
53
34
35 HunewtrShy MaoGnme ~ trams { - 3arpysKTh,oXpaHiTE
= R B

Puc. 3 — Po3B'si3anHs 3aaa4i npo HalikopoTmuii muisax va TM
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Kosene

. KopocTets
T 92—
: 151

7 mn9 148

276 241

/ PieHe ~._  HKnie
x‘*-\-..

—~ Nesis
BU.I}'E’/ Hutomnap 139
2

=

211
155

94
91 135 292
126
° BinHMuA
TepHonine 232 159

Bina Liepkea

Puc. 4 — I'pacdiune 300pa:keHHs po3B'si3aHHA 3aa4i NP0 HANKOPOTIIUIA HJISAX
HA Mepe:Ki

Ha pucynky 4 nokasano rpadiune 300pakeHHsI OTPUMAHOTO pPe3yJIbTaTy, a caMe

— HAaWKOPOTIIUN MapuIpyT, SKui 300pakeHuid Ha TM y BUTJISIII CTPLIIOK.
Jliteparypa
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Improvement of the Methods for Determining Optimal Characteristics of
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3. Ilpoxymia TI.C., Jmurpiee M.M. Ilporpama momyKy HalKOPOTIINX
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YK 631.35:631.373
E®PEKTUBHICTDb TPAHCIIOPTHOI'O 3ABE3IIEYEHHS ITPOLHECY
3bUPAHHA BPOXAIO 3EPHOBUX KYJIBTYP 3AB/IAKU
TEXHOJIOT'TI SMIHHUX HAIIIBIIPUYEIIIB-CAMOCKH/IIB

JAbomin Ouiekcanap AHATOJIIHOBUY, J.1IE/. H., JOIIEHT
Hayionanvnuti ynisepcumem biopecypcie i npupo0okopucmy8anHs Yxpainu
domin@nubip.edu.ua

[linBuieHHs €(EeKTUBHOCTI TPAHCHIOPTHOTO 3a0€3MEUYEHHS] TEXHOJIOTTYHOTO
npouecy 30UpaHHS BpOXKAK CUIbCHKOTOCIIOAAPCHKUX KYJIBTYpP BXKE JaBHO €
aKTyaJbHOI0 TEMOIO JOCTKEHb SK BITYM3HSHUX TaK 1 3apyOLKHHMX HAyKOBIIIB-
arpapHukiB. O3HaueHe 3aBJaHHS YCKIAIHIOETHCS 1€ M OTPUMAHHSAM JOCUTh
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BaxMBOi yMoBHU. Ll ymoBa mossrae B ToMmy, o0 3 OUYIKYBaHUM IiJABHUIIECHHSIM
e()EeKTUBHOCTI HE BIAOYBajIOCsS 3POCTaHHS HETaTUBHUX HACIIJIKIB 03HAYE€HOI'O
npolecy IJsi CUIbCHKOTOCIOAAPChbKUX YTi/lb, 30KpeMa ISl POAIOYOCTI IPYHTY B
CUIbCHKOTOCTIOAAPCHKOMY  POCIMHHULTBI. OJHUM 3  HampsMiB  M1JBUIIEHHS
e(eKTUBHOCTI TPAHCIOPTHOTO 3a0e3MeUYeHHs € BIOPOBA/DKEHHA B arpapHe
BUPOOHMIITBO CY4YaCHUX TPAHCIOPTHUX TEXHOJIOTIM 3 BUKOPUCTAHHSIM MIXK
30UpaIbHUM KOMOAMHOM 1 aBTOMOO1IEM MIDKOIEpAIifHUX KOMIIEHCATOPiB. 30Kpema,
JT0 TAKUX TEXHOJIOT1H MOKHA BITHECTH:

»  IIepeBaHTaXYBaJIbHY  TEXHOJOTII0O 3  BHKOPHUCTAHHSAM  MAIIWHHO-
TPaKTOPHOTO arperary 3 MPHUUYCIIOM - IIEPEeBaHTAKYBauEM;

»  TEXHOJIOTIIO 3MiHHHX KY30BiB 3 BHKOPHCTAHHSIM CUCTEMH «MyIbTHIi(hTY;

> TEXHOJIOT1I0 3MIHHUX HaI1BIPUYEITiB-CAMOCKHU/IIB.

Ha ocHoBi aHami3y iCHyrOUMX HaJ0aHb Ta IMPOBEACHHUX BIIACHUX PO3PaxXyHKIB,
HalpaloHANBHIIIMM 3 HaBEJCHUX BapilaHTIB CIIIJ BBAXATH OCTAaHHIO — TEXHOJIOTIIO
3MIHHUX HaMiBIPUYEITiB-CAMOCKHUIIB, III0 BUKOPUCTOBYIOTBCS B arperari 3 TPaKTOpoOM
(puc. 1) B IKOCTI MDKONEPALIIHOIO KOMIIEHCATOPa MiK KOMOAifHOM Ta aBTOMOOLIIEM.

&>
C4

Puc. 1. 3MiHHM# HANIBOPUYiNI-CAMOCKH/ B arperari 3 TPAKTOPpOM

He nuBnsuuce Ha 3Ha4YHMM eQEeKT y TOPIBHSAHHI 3 I1HIIMMHU CXOXKHUMHU
TEXHOJIOT1SIMH, 1l TEXHOJIOT1Sl MAa€ CYTTEBI HEOMIKUA €KOJIOTTYHOrO Ta EKOHOMIYHOIO
xapakrtepy. Po3risiHeMo iX JOKIIagHilIe.

[lepmiuM CyTTEBUM HEIOJIKOM € 3HAUHE YUIUIbHEHHS IPYHTY B MOpPIBHSHHI 13
NEPEeBAHTAXYBAIbHOI TexHoJoriero. lle ToscHIoeTbCS THM, WO BKa3aHUU
HaITIBIPUYII-CAMOCKH ] 00JIaITHAHNI aBTOMOOUIBHMMU KOJIECaMH, 1110 MpHU3HAYeHI HE
JUIS TIOJTIB, & JJISI aBTOMOOUTBHHUX JIOPIT 3 TOKPUTTIM (JIUB. puc. 1).

Jpyruii Henomik mosisirae B HEOOXIAHOCTI CYTTEBHX KalliTaJlOBKIAACHb, 100
oOnaHaTH HEOOXITHY KUIBKICTh TPAaKTOPIB MiAKAaTHUMH Bizkamu (puc. 2) s
3’€IHaHHSA 3 HaIliBIPUYCTIaMHU.

TpeTiM HEIONIKOM € HEOOXIHICTh CTBOPEHHSI 3HAYHOIO MapKy HamiBIPUYEITiB-
CaMOCKHJIIB (IMB. pUC. 2 Ha 3aJHbOMY IUIaHi). € BapiaHT TaKOX 3a0€3MEYUTH iX
OpEHJly Ha Tepioj 30upanbHUX POOIT, IO TAKOXK JOCUTh KOIITOBHUM 3axid. Mwu
MPOBEJIM TMOPIBHSUIBHY XapakTEPUCTUKY TPAHCIOPTHO-TEXHOJIOTTYHUX KOMILIEKCIB
(TTK) nns pizHux TexHosoriii. Ha 11 ocHOBI MoxkHa cTBepKyBatH, 1m0 ko TTK
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JUIA TIEPEBAHTAXYBAJIbHOI TEXHOJOT] Oy/e CKIaJaTUCh 3 TPbOX MpUYENiB-OyHKEpiB-
HaKOMMYYyBayviB B arperari 3 TPaKTOpaMH 1 IMIECTH 3€PHOBO3iB, TO JJIsI aHAJIOTTYHHUX
YMOB TP BUKOPUCTaHHI TEXHOJIOT1i 3MIHHUX HaI1BOPUYCIIIB, TAKUX MPUYCITIB TUITY
HIIC 2150 neoOxiqHO Oyme MaTH K MiHIMYM JIEB’SITh IUTYK.

o B
.

Puc. 2. llinkaTHni Bizok komnanuii Dolly trailer

Ha mijncraBl HaBeIeHUX HEIOMIKIB MU 3pOOMJIM BHCHOBOK, IO PO3TJISHYTHI
BapiaHT BUKOPHUCTAHHS 3MIHHOTO HAIBIPHUYENAa-CAMOCKHIA SK MDKOMIEPAIiHHOIO
KOMIIEHCATOpa MDK 30MpaibHUM KOMOAHOM 1 aBTOMOOUIEM-TsraueM, MoTpedye
CYTTE€BUX BJOCKOHAJICHb, 30KpeMa i 3MEHIICHHsS IIKIJIMBOIO BIUIUBY III€i
TEXHOJIOT1i Ha 3Ha4yHE YIIUIbHEHHS TIPYyHTY Ha moisx. s 1uporo moTpiOHO
3a0€3MeUYNTH 3MEHIIICHHS THUCKY 3aBaHTQ)KEHOTO HAITIBIPHUYEIIa-CaMOCKHAa Ha HOTO
3aIHI0 BICh. TaKOX € CEHC MPOBOJUTH PO3POOKM 3 METOK 3aMiHU KOJIC Ha
MIJKATHUX BI3Kax TPAKTOPIB 3 aBTOMOOUIBHMX Ha CHEllajdbHI KojJeca HHU3bKOIO
TUCKY, 100 MOBHICTIO YHUKHYTH HACIIAKIB IIKIJIMBOTO BILUIMBY KOJIIC HA TOBEPXHIO
IOJIS UTA BKa3aHOI TEXHOJIOTII.

Jlitreparypa:

1. Ibomia O.A., 3arypcekuit O.M. TpaHCHOpPTHI TEXHOJOTIi B arpapHOMy

BupoOHUITBI: Hapuanbauit mocionuk. Kuis: ®OIT Amunncekuii O.B., 2021. 465.

UDC 656.13.07(075.8)
ASSESSMENT OF LOSSES FROM LOGISTICAL RISKS

Oleg Zagurskiy, D.Sc.(Economics), Professor,
National University of Life and Environmental Sciences of Ukraine.
zagurskiy_oleg@ukr.net

Losses from logistic risks — these are costs for compensation (elimination) of
logistics risks (cargo insurance, carrier/forwarder liability insurance, stock insurance,
losses from a shortage of goods at the consumer, related to logistics, for example,
potential loss of sales due to the absence of goods on the store shelves - losses from
"out - of-stock" or "out-of-shelf"). Calculating losses from logistics risks, in
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particular losses from lost sales, is often a complex analytical task that requires
processing a large amount of information and a fairly advanced methodology. In
absolute terms, lost sales can be calculated using the formula [2].

Lost salest = Demandt - Salest, (1)
where Lost salest — lost sales in period t.

Demandt — the solvent demand presented by customers, which must be
satisfied in period t, hryvnias. (in the simplest case, these are orders placed by
customers, the promised term of which falls within time t);

Salest — actual sales in period t.

Since the absolute value of the demand presented by customers can change from
period to period, and, therefore, lost sales can become more or less under the influence
of this external factor, it is more convenient to use the relative indicator of lost sales.

Lost salest = (Demandt — Salest) / Demandt * 100% (2)

The results of the assessment, as a rule, make it possible to make an effective
decision in the future on measures to compensate for logistical risks, which are based
on existing and constantly improving methods. Including:

1. Diversification — the distribution of invested funds between different objects
of capital investments that are not directly interconnected,

2. Risk sharing — assigning a certain share of responsibility for the risk to that
partner in the supply chain who is able to control it better than others.

3. Limiting — limitation of flows (cash, goods, credit, investment) directed to
the external (relative to the enterprise) environment, setting limits on expenses, sales,
loans, etc.

4. Insurance — transfer or distribution of risks arising from one person to
several persons.

5. Risk reduction — reduction of the probability and volume of losses.

6. Risk avoidance — avoidance of a certain measure burdened with excessive
(catastrophic) risk, or elimination of certain risk-related measures [1].

Therefore, effective management of logistics requires the use of the principle
of total costs. In other words, for a given level of customer service, logistics
companies should learn to minimize total logistics costs, and not try to reduce costs
only for certain types of activities. The main disadvantage of a non-integrated
approach to the analysis and minimization of logistics costs is the disparity of actions
when trying to reduce cost items in individual logistics functions/operations, which,
in the end, may turn out to be a suboptimal option for the supply chain as a whole, as
it often leads to an increase in total costs.
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VJIK 005.52:633/635-027.3(477.44)
AHAJII3 TPAHCIIOPTHOTI'O 3ABE3NNIEYEHHS POCJIMHHUIITBA
ATPOKOMITAHII I «<AT'PO®IPMA HAITA JIBCbKA» BIHHUIIBKOI
OBJIACTI

JAbomin OuiekcaHap AHATOJIHOBUY, J.1I€/. H., JOIICHT
bukoBeus Amutpo BikTopoBu4, CTyJeHT
Hayionanvnuti ynieepcumem oiopecypcie i npupoookopucmyseants Yxpainu
email: domin@nubip.edu.ua

Cinbcpkorocnofapcbke MmiaAnpueMcTBO «Arpodipma HananiBceka» 0yiio
ctBopere 28 mmcronaga 2002 poxky B ceni HamamiBka, KammHiBchkOTO paiiony,
Binnunpkoi obnacti. OCHOBHUM BUJIOM AisIbHOCTI «Arpodipmu HamasmaiBcekay €
BUPOIIYBaHHS 36pHOBUX (KpiM pucy), 0000BUX 1 HACIHHS OJIIMHUX KYJbTYp. [HIIMMU
BUJAMHM JISIJILHOCTI €:

® BHUPOILYBAaHHS OBOYIB 1 OAIITAHHUX KYJIbTYD;

e Tmicisa30upasibHa 00poOKa 1 30epiraHHs BPOXKa0 3€PHOBUX KYJIbTYP;

® KOpEHemIoAiB 1 OynbOOIIONIB, BHUPOIILYBaHHS IHIIUX OJHOPIYHHUX 1
JBOPIYHUX KYJIBTYD;

® PO3BEJICHHS BEJIMKOI POTraToi XyA00U MOJIOUYHUX TOPiJ, pPO3BEACHHS KOHEH,
CBHUHEM.

VY BnacHOCTI rocmogapcTBa nepedyBaroTh 3650 rexrapiB 3emuti. Ha teputopii
nianprueMcTBa 30y0BaHu 3epHOBH eneBaTop Ha 18000 TOH Ta 3epHOBUIA CKJIa/l HA
17000 Ton (puc. 1). 36ynoBana Bcst HeoOxiaHa iHPpacTpykTypa (KOPIBHUKH, CHIIOCH]
SMH) JJIS PO3BUTKY MOJIOYHOTO TBAapUHHUIITBA 1 PO3BEIEHHS BEIUKOi pOraroi
xynoou. Takoxx B rocmoapcTBi 0071 JHaH1 CydacHI MaiCTepHI JIsl PeMOHTY TEXHIKH,
aHTapu s ii 30epiraHHs Ta 3anpaBHI CTAHIIII.

Mu npoBenu aHai3 TPAHCIOPTHO-TEXHOJOTTYHOTO 3a0e3neyueHHs: arpogipmMu
JUTsl 30MpaHHs 03UMOI MIIEHU siKa 3aiimae TyT mionly 780 rekrapiB. Crioyatky Mu
3MIMCHUJIN OTJISIT HAssBHOI TEXHIKH, 10 MOXKe OyTH 3ajlisiHa B 0O3HAUYEHOMY MpOIIeci
(tabn 1). Sk BUIHO 3 TaOJUI MIANPUEMCTBO OCHAIIEHE B OCHOBHOMY HOBITHBOIO
TEXHIKOIO, sIKa HIOMTO J03BOJISIE OPTaHi3yBaTH Mpoliec 30UpaHHs 03UMO] MIIEHUII. Y
MAaIIMHHO-TpakTOpHOMY mapky € kombOaiinu Case IH, John Deere ta Claas. 3a
HAIlUMU PO3PaxXyHKamH, JJs BYacHOro 30upaHHs mmenuni 3 twioni 780 ra
JIocTaTHbO Tphox KomoOaiiHiB John Deere 8400 abo uwormprox Class Lexion 580.
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OTxe 3arajbHUX MOTYXKHOCTEH 30MpPabHOI TEXHIKM B arpOKOMIIaHIi JOCTaTHRO. Te
K camMe MOXKHa CKa3aTh Npo NpHUYENU-TIEPEBAHTAXyBadl sSK MDKOMEpalliiHi
KOMIIeHCAaTOpH. [IBOX HasiBHUX MpUYENiB-OyHKEPIB-HAKONMUYYBAviB 3 HATSKKOIO
BUCTA4YMUTh [JI1 OOCIYyroByBaHHS KOMOAalHIB, ajie uepe3 ixX pi3HUA o00’eM 1
BAaHTAKOMIANOMHICTh JIOBEJCThCS BHKOPHUCTOBYBATHM OpraHi3alliiiHy CcXeMy 3
1HIMBIIyaJIbHUM 3aKpiuIeHHSAIM 3a rpynamu komOaiHiB: IIBH-30 3a xomOaiinamu
Case IH i John Deere, a IIBH-20 3a nBoma Class Lexion 580 uepe3 pi3Huii 06’em
3epHOBOTO OYHKEpa B KOKHIH mapi KOMOaHHIB.
Tabmun 1. — Texnika /s 30UpaHHS 3¢€PHOBHX KYJIbTYP

HasBa TexHiku | KinbpKicTb of.

TpakTopu

NEW HOLAND TD 5.110

FENT 936 VARIO

JOHN DEERE 8345R

JOHN DEERE 8400

JOHN DEERE 8220

N N P e L

T-150 K

KombOariinun

CLASS LEXION 580

CLASS LEXION 580 TERA TRAC

JOHN DEERE 96801 WTS

LS

CASE IH AXIAL FLOW 8230

[Tpuuenu-nepeBanTaxysaui

EGRITECH BITH-30

[

I16H-20

-

Banraxkni aBTomMo0111

CamockugfMAN TGS 41.480 8x8

Kamaz 53212

MA3 53363

DAF XF 105

31JI-130

NIFINW W

I"A3-3309

HaiiBaxkue TyT CKJIanaloTbCad CIOpaBUd 3 TEXHOJOTIYHUMH IE€PEBE3ECHHSAMU
3epHOBOTO 301K Bl MpUUeIiB-OyHKEPiB-HAKOMUYYBadiB HA €JIeBaTOP, BIACTaHb J0
SKOTO CTAaHOBHUTH B CepelHbOMY 8 kM. 3 12 BaHTaXHUX aBTOMOOUIIB TpH (nBa ['A3-
3309 1 ommn 3MJI-130) Bigpasy MOXKHA BHUKIIOYATH 3 TPAHCIIOPTHOTO
00CITyroByBaHHS 3raJJaHUX MPUYEITiB-TIEPEBAHTAKYBAUIB Yepe3 3aHAITO MUK 00’ €M
Ky30Ba. Pemtu 9-TM BaHTaXHUX aBTOMOOUTIB MOXE€ OYyTH HEAOCTaTHBO IS
PUTMIYHOTO 3/IIHCHEHHS TEXHOJIOTIYHUX MIEPEBE3EHb 3epHAa.

Ha ocHOBI aHamizy HampouIylOTbCs HACTYMHI BHUCHOBKHM. [ edexTuBHOrO
BUKOPHUCTaHHSI MEPEBAHTAXKYBAJIBHOI TEXHOJIOTi 30MpaHHsa 03UMOi MILEHUII B yMOBaX
«Arpodipmu Hamaniceka» HeoOXinmHO mie mpuadatd abo OpeHIyBaTH Ha TMeploj
30Mpa’IbHUX POOIT K MIHIMYM JIBa aBTOMOOLISI-3€pHOBO3a 3 00’€MOM Ky30Ba HE MEHIIIE
30 M°. Tosi, 3 BPaXyBaHHAM HAsSBHOTO ABTOTPAHCIIOPTY, ArpOIiAMPHEMCTBO 3MOXKE
3a0€3MeUUTH PUTMIYHICTL 1 Oe3mepepBHICTb poOOTH BCHOIO  TPAHCIOPTHO-
TEXHOJIOTTYHOT'O KOMIUIEKCY TEXHIKH MpY 30MpaHH1 03UMOT MIIIEHHIIL.
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HanoBHeHHs MalIMHHO-TPAKTOPHOTO 1 aBTOMOOLIEHOTO MapKiB,
BHUCOKOSIKICHOIO HOBITHBOIO TEXHIKOIO € 3amopyka e(eKTHBHOIO TpPaHCIOPTHO-
TEXHOJIOTIYHOTO  3a0€3MEYCHHSI  CUIbCHKOTOCIOAAPChKOro  pociuHHHMNTBa  [1].
ArpodipmMa «3maroga» 3a CKIaI0OM O3HAUCHHX IIapKiB BIAMNOBITA€ BHUMOTaM
OCYYaCHEHHS TpPAHCIOPTHO-TEXHOJIOTTYHUX TpoleciB. TexHika MiANpUEMCTBA
HOCTIHHO MOMOBHIOETHCS Ta OHOBITIOETHCSI.

['onoBHUI MaNIMHHO-TPAHCIOPTHUNM 1 aBTOMOOUIHbHHI Tapku arpodipMu
3HAXOJMTHCS HA TEPUTOPIi LEHTPAJbHOTO i1 BiaauUieHHs y MicTi JKamkiB. OCHOBHA
peMoHTHa 6aza A®D «3naroga» 3HaxoAuThCs Ha TepuTopii c. lllennepiBka KopcyHsb-
[IeBueHkiBchbKOTO pariony Yepkacbkoi oosacTi (puc. 1).
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Puc. 1. Po3mimenns llennepiBcbkoi pem. 6azu AD «3aaroga»

Bnane po3mimiennst o3naueHoi peMoHTHOT 0a3u AD «3maroma» Mae po3BUHEHY
MepexXy I I3AHUX LMUISXIB, 30KpeEMa aBTOILLISAX TepUTOpiaibHOTO 3HaueHHs T-2403
[ennepiska — Yepkacu.

3araibHUN  TapKk  mignpuemMcTBa  ckiagae  moHan 100 oguHUIB
cibcbkorocnogapcbkoi 1 moHaa 160 aBToMoOiIbHOT TexHiku. KokHa 3 ¢imiid
3a0e3IeueHa TeXHIKOK /U MOBHOIIIHHOTO BUKOHAHHS BIAMOBITHUX POOIT. 30Kpema,
[llenaepiBcbka (uIisi Ma€ y CBOEMY MIANMOPSAKYBaHHI Taky TexHIKy (Tabm. 1): 5
koMmbOaitHiB «(ROPAy», 5 naBanTaxyBauiB, 5 Benukux tpaktopiB «New Holland» na
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535 kiHcekux cui, 14 tpaktopiB «John Deere», 6 ogunuip komOaitHiB «Tiger», 82
KAMA3u, 16 tpakropiB MT3-1025, siki 00cIyroByIoTh po3jiadyy KOpMiB Ha (Gepmy
Ta 3IMCHIOIOTH OMPHUCKYBAHHS CiIhCHKOTOCTIOAAPCHKUX KYJIBTYp, a TaKOX TaKOX
yHIBEpCaJIbHI  CIBaJIKW. [liMpUeMCTBOM BHUKOPHCTOBYIOTBCS TaKOXX BaHTa)HI
aBToMO0O11i Mapok: «DAF», «Volvoy ta «Scaniay.
Ta6muig 1. — TpancnopTHo-TexHoJoriyHa TexHika llenaepiBcbkoi ditii
arpogipmu «3garoaa»

Bup rexniku Mapka KinekicTs
KOMOaiiH ROPA 5
KOMOaliH New Holland 4
TPaKTOP John Deere 14
KoMOaitH Tiger 6
HABAHTAKYBa4y Maus 4
HABaHTAKyBaY Manitou 1
aBTOTPAHCIIOPTUI KAMA3 82
3aci0
TPAKTOP MT3-1025 16
3epHO30MpaTbHUI KOMOAH John Deere 9500 18
npUYen-epeBaHTAKYBaY KINZE 1050 10

B xoai mocaimkeHb MU BUSIBWIIM, IO Ha arpodipmi «3marona» i 30MpaHHs
Ta TPAHCIIOPTYBAHHS KYKYpPY/A3U Ha 3€pHO BUKOPUCTOBYETHCA MOTOKOBA TEXHOJIOTIS,
ajie MpoaHai3yBaBIIM MAIIMHHO-TPAKTOPHUI MapK MiANPUEMCTBA MOXHa 3pOOHUTH
BUCHOBOK, 110 BOHO IIUJIKOM 3a0€3MeUeHe TEXHIKOK Ui BOPOBAKCHHS
NEepPEeBAHTAXYBAIBHOI TEXHOJOTIi Npu 30UpaHHS ypOXKarw, 30KpeMa 3€pPHOBHX
KyJaeTyp. B cBoro depry 1€ J03BOJUTH MIABUIIUTH €(PEKTUBHICTH 30MpaHHS 1
TPAHCTIOPTYBaHHS KyKYpYy/I31 Ha 36pHO B MEXaX JaHOT'O arpOMiANPUEMCTBA.
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[lepeBe3eHHS HACHUIHUX BaHTaXIB € OJHIEI0 3 HANOUIBII 3aTpeOyBaHHUX
oreparlii Ha pUHKY TPAHCTIOPTHUX MOCTYT. SIK MPaBUIIO TaKi BaHTaXl MOMUISIOTHCS
Ha JBa BUJU : 671CHE HACUNHI (OOHOPIOHI, cunyyi) ma HaealoyHi (nepeso3amvcs be3
mapu). Hacurmui BaHTaxi nepeBO3ATHCSA aBTOTPAHCIIOPTOM HACHIIOM. IX po3MilleHHs
B KOHTEIHEepax, MOKe 3[IHCHIOBATUCS 0€3 CelialbHOI YIaKOBKH.
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O0’exTOM HAIIOTO JOCHIPKEHHS € arpokommadisa «CsitaHok» KwuiBcekoi
obyacTi, W0 CHEIlaTi3yeTbcsl Ha BUPOOHMIITBI IMPOAYKINI POCIMHHHUIITBA Ta
TBapUHHULTBA. [[iAMpHUEMCTBO € Gararorajiy3eBUM TOCIOAAPCTBOM, SIKE 3aMA€ThCS
BUPOIIYBAaHHSIM I[yKPOBOI0 Oypsika, 36pHOBUX KYJbTYp, X 30€piraHHsaM (€ BIaCHHM
eneBarop Ha 110 Tuc. TOoH OJHOPA30BOrO 30€piraHHs 1 BIJIBAHTAXKEHHs), a TaKOX
BJIACHUM LIYKPOBHUH 3aBOJ.

3BakaloyM Ha Te, 10 OCHOBHUM BHJIOM JAISUTBHOCTI arpoKoMIaHii « CBITaHOK»
€ CUIBCHKOTOCTIOJapChKe BUPOOHUIITBO, TO /10 HACHITHUX BaHTAXIB B MEPIIy Yepry
HAJICKUTh BPOXKail TaKUX CUIBCHKOTOCTIOJAPCHKUX KyJNbTYp: O3MMa MIICHUIIA,
KyKypy/A3a, COHSIIHUK, pimak, cost Ta iH. OOciIru mepeBe3eHb MpSIMO MPOTOPIIIHO
3aJIeXaTh Bl 0OCSTIB MOCIBHUX IUJION] KOXKHOT KylbTypH. SIKk MU 0aunMo Ha Jiarpami
nociBHUX mion] (puc. 1), HalOUIBITY MOCIBHY IUIOILY 3aiiMae IyKpOBHM OypsK, ajie
Jpyre Micle 3a O3UMOIO MIICHMIICI0, a 3HAYUTh ypOXkKail Ii€l KyJbTypu € JOCHUTh
CYTTEBHH 3a 00CSATOM IIEPEBE3CHb.

JlocTaBka 3€pHOBMX BaHTaXIB - CKJIQJHANA TIPOIEC, IO BHUMArae, Kpim
OpratizamifHuX OCOOJIMBOCTEH, I1€ 1 JOTPUMAHHS TEXHIYHUX Ta CAHITAPHUX BHUMOT.
JUis  TpaHCHOPTYBaHHSA 3€pHAa BHUKOPUCTOBYIOTBCS — CIHELialbHO  0O0JaJHaHI
TPAHCIOPTHI ~ 3aco0M. 3aBIAsJKM  aJaNTOBAaHOMY TPAHCHOPTY  30epiraerbcs
ONTUMAJIbHUM OalaHC XIMIYHOTO 1 O10JOTIYHOTO CKJIQQy BaHTaXiB, iX CIOXUBYI
BJIACTUBOCTI HE 3MIHIOIOTHCS, BJA€TbCS YHUKHYTH IICYBaHHS 1 BTpPAaTH BaHTaXYy.
[TpoknagaeTbcs ONTUMAIbHUM MapIIpyT TIEPEBE3CHHS HACUIIHUX BaHTaXIB 3
ypaxyBaHHSM CYBOPO PErJIaMEHTOBAHOTO Yacy Ha HOTO IOCTAaBKY.

3a pe3yiabTaTaMu HaIIUX JOCTIKEHb, MU BHSBWIW, 10 B arpoKOMIIaHii
«CBITaHOK» BUKOPHCTOBYEThCA 3acTapiia NOpsSIMOTOYHA TEXHOJOrIYHA CcXeMma
NEPEBE3CHHS 3€pHa BiJ] 3€pHO30MPaILHOTO KOMOaiiHa.

= |lykpoBuii bypak = Cos O3mma nweHnua = COHAWHMK = Pinak IHWe

Puc. 1. liarpama cTpyKTYypH nociBHUX ol mianpuecrsa "Arpikop TOB
XO0JIAMHI"

Mu BUpIIIUIU TPOBECTH HEOOXITHI TOCHIHKEHHS 1 PO3PaxyHKH, 3 METOIO
PO3pOOKHK 1 BIPOBAHKCHHS B TEXHOJIOTTYHHI mpoliec 30MpaHHS O3MMOI IIIICHMII,
OLITBII TOCKOHAJIOT - IEPEeBAHTAXYBAJIBLHOI TEXHOJIOTII.

3a pe3ynapTaTaMd HAIUX PO3PAXyHKYIB 1 3alpONMOHOBAHUX OPTaHi3aIliiHUX
3ax0/l1B MOBUHHI BIAOYTHCS TaKi MO3UTHUBHI 3MIHHU:
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» BIIUyTHE IiJBUIICHHS €KOHOMIYHOT €()eKTUBHOCTI arpOKOMIIaHiT;

» YIOCKOHAJICHHS MapIIPYTiB IICPEBE3CHHS BAaHTAXKIB;

» TIPOBEJICHHS KOMIUICKCHOI OIIHKH PYXOMOI'O CKJIaJly arpOKOMIIaHii 3 METOIO

ia00py palioHAIBHOTO CKJIaay 30MPaIbHO-TPAHCIIOPTHOTO KOMILICKCY;
» HaJaHHS PEKOMCHIAIII 11010 MOJIIIIICHHS 3aX0iB 3 OXOPOHH IIPAIli.
Jlireparypa:
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BaxxnuBumu eneMeHTaMu i 4yac Oprasizamii Ipolecy TpaHCIOPTYBaHHS
HerabapuTHUX BaHTaXIB € PO3MOJLI BIAMOBIIHUX TPAHCHOPTHUX 3aco0iB Ta
HalKpale BUKOPUCTAHHS MOBEPXHI i 00°‘emMy 3aBaHTakeHHs[4]. Takoxk, HeoOXimTHO
pPETENBbHO CIIJKYBAaTH 33 MPABWIBHUM PO3MOJALIOM po00YOro dYacy BOJIIB SK
HEB1JI’€EMHOT YAaCTUHU MPOLECY MEPEMILIEHHSI HEerabapuTHOro BaHTaxy. B Hai yac
JUTSl TUTAHYBAHHSI MapIIPYyTIB MEPEBE3€HHS HErabapuTiB JOLIJILHO BUKOPUCTOBYBATH
cucteMmy ymnpaBiiHHsA TpaHcnoptom [MS. TlpogykTn 03Ha4eHOT CHCTEMHU MOXKYTh
YITKO BpAaxXOBYBaTH OCHOBHI TOKAa3HWKM MapUIPyTIiB: BIJICTaHb, BapTICTh
BUKOPUCTAHHS aBTOTPAHCIOPTY, YaCOBI IMapaMeTpH, XapaKTePUCTUKH BaHTaXIB, 4ac
JUIST  BaHTaXKHO-PO3BAHTAXYBAIbHUX poOIT. OKpiM TMJIaHyBaHHS, MPOTPAMHHIMA
npoaykT TMS 3pilicHI0O€ KOHTpOJIb 3a aBTOMOOUIEM Ha MapIIpyTi, aHami3ye
e(eKTUBHICTh BUKOPUCTAHHS TPAHCIOPTY 1 peHTaOENbHICTh HOro poOOTH (OIIHKA
TPAHCIIOPTHUX BUTPAT 3 BpaXyBaHHSIM aBTOTPAHCIIOPTY, KiieHTIB) [1].

[Ipouec TpaHCHOPTYBaHHS HErabapuTHOTO BAHTAXy JOCUTh CYTTEBO
BIJIPI3HSIETHCS BiJl TPAHCTIOPTYBAHHS TPAAMIIIMHUX BUIIB BaHTaXIB, IO MiIJAI0ThCS
npolecy craHiaptuzailii. Bara Ta o0‘€eMuM BaHTaxy SK TNpPaBWIO NEPEBUIIYIOThH
3a3Hau€HI HOpMaMHu JO3BOJIEHUX TabapuTIB MJig TEpPEeBE3EHHS aBTOILISIXaMU
3araJlbHOTO KOPUCTYBaHHA. {11 TpaHCHOPTYBaHHs HerabapUTHHUX BAHTAXIB Maibke
3aBXKIM BUHHUKA€E MOTpeda y BUKOPHUCTAHHI CIeIialdi3oBaHOTO OOJaHAHHS, 10
3a0e3revye MPUCTOCOBYBAHHS 10 KOHKPETHUX YMOB Ta BUMOT MEpPEBE3CHb. 3TiTHO 3
MIOCTAHOBOIO [2], TTOHA], HOPMATHUBHUM, HECTAHJIAPTHUM, HETA0APUTHUM BBAXKAETHCS
BAaHTX, PO3MIPH SKOTO TMEPEBUINYIOTh. 3a IMHUPUHOK 2,6 M, 3a BHUCOTOIO BIJ
MOBEPXHI IOPOTH — 4 M, 3a JOBXHUHOI — 22 M, (pakTnuHy Macy noHaa 40 T, abo SIKIII0
BaHTa)X BUCTYMAE 3a 3a](HI rabapuT TPAHCTIOPTHOTO 3ac00y OUIBII K Ha 2 M.

[1ig yac miaHyBaHHS MepeBe3eHb HerabapuTy CTaHAAPTHUMH TPAHCIOPTHUMHU
3aco0amMu OTPiOHO 31HCHUTH HACTYITHI 3aXO0TH:

— palioHaIBHO MiIOMPATH TPAHCIOPTHUI 3acCi0;
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— BU3HAYATH €(DEKTUBHUN MapIIPYT,

— BpaxOBYBaTU PEKUM POOOTH 1 BIMIOYMHKY BO/IITB;

— 3a0e3MeYnTH BIAMOBIHE O0JIaJHAHHS Ta MPUCTOCYBAHHS JIJIS 3aKPIIJICHHS,
PO3BaHTAXXCHHS/3aBaHTAXKCHHS BaHTaXYy [4].

3BakaloyM Ha Te, W0 TIEPEBE3CHHsS HErabapuUTHUX BAHTAXIB JIOCUTh
BIIMOBIJaIbHA 1 CKJAJHA CIpaBa SKy OOOB'I3KOBO BapTO JOBIPATH TIJIbKH
npodecionanam, TOB «Xaparpanc nporoHye HIUPOKHUI CIEKTP MOAIOHUX TMOCIHYT,
3aBISIKM  YOMY TPAHCIOPTYBaHHS JIOBTOMIPHHMX 1 BEJIMKOBAaroBUX BaHTaXiB
3MIACHIOEThCS HANIWHO Ta BignoBimansHO. [Ipu opranizamii Ta BHKOHAHHI
TPaHCTIOPTYBAHHS HErabapWTHUX BAHTAXIB, MOXKJIMBICTh TOMHJIKH IOBHHHA OyTH
BUKJTFOYCHA B3arai.

[Ipn mnepeBe3eHHI HerabapuTy KOMIMaHis «XapATpaHC» 3aBXAU BIIOHpae
ONTUMAJIBHAM MApLIPyT, BPAXOBYIOUM IO JOBIMM BAHTaX BIMIIETHCA B KOKHHM
MOBOPOT, Ml KO)KHUM MOCTOM a00 €CTaKaJo0 Mpoije BUCOKUM BaHTaX. 3a MOTpeOU
daxiBii «XapATpaHcy» miaduparTh cuerudiyHui Tpasl: HU3bKopaMHa ado po3CyBHa
iaTdopma, Tpalu 3 KOMIUIEKCHUM OCHAIEHHAM (pi3HI MPUCTPOI, MPU3HAYECHI IS
3ai3/ly TeXHIKH 33a]1y.

[Tigxia 10 KOXKHOTO 3aMOBJICHHS 3JIIMCHIOETHCS B 1HAMBITYaTbHOMY TOPSIIKY:
MIPOBEICHHS HEOOX1THUX PO3pPaxyHKiB, MOJICITIOBAHHS BCIX €TaIliB TPAHCIIOPTYBAHHSL.
Tyr He QopMambHO MOJErmIyIOTh 3aJady MEePeBI3HMKA, a peabHO 1 HaAliHO
3aXMIIAI0Th 3aMOBHUKA Bij 30uTKiB. KoMmmaHis «XapATpaHc» 3/1aTHa 3a0e3MeYUTH
MIEPEBE3CHHSI Ta €KCIEAUIIIIHI ITOCIYTH PI3HUX 3@ Baroko Ta CKJIaJHICTIO BAHTAXIB:
CUIBCBKOTOCTIOAPChKOT TEXHIKY;

OyliBEIbHOT TEXHIKH,

BEJIMKOBArOBUX BaHTAXIB;

€MKICHOT'O 00JIaJHAHHS;

JIOBFOMIpPHUX BaHTaXIB,

TEXHIKH IS 31HCHEHHS MOHTaKHUX POOIT.

OxpiM BUPIIICHHS TEXHIYHUX Ta IHOPACTPYKTYPHUX MpoOIIeM, JIJIsl opraHizarlii
TPAHCHIOPTYBAHHS HErabapUTHOTO BAaHTAXY 3TIHO 13 MOCTaHOBOW [3] mpalliBHUKH
«XapATpaHCy» MarOTh BIATIOBIIHI TO3BIIbHI IOKYMEHTH, 110 BU3HAYAIOTh TEPMIHU Ta
Yyac TPaHCIOPTYBAHHS, MAKCUMAJIbHY MIBUKICTh TPAHCIIOPTHOTO 3ac00y HA OKPEMHUX
JUISTHKaX MaplIpyTy, 3arajbHy OopraHizaiiio pyxy. 3ajeHO BiJl TabapuTiB BaHTaXy
KOMMaHisg 3a0e3nedyye Horo CYNpoBiJl, SIKMM BKJIIOYAE PETYJIIOBaHHS PyXy IMija Yac
MIepECYBaHHS 1O IUIAXaX 3arajbHOTO MPU3HAYCHHS a00 B MEKax MICT Ta HACEJICHUX
MYHKTIB, IEPEBIPKY TPACH, HAJISIL Ta JJOTIOMOT'Y BOISIM HAa OKPEMUX JIJISTHKAX PYXY.
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Mu npoBenu aHali3 TEXHIYHOrO 3a0€3MEeUeHHs] aBTOTPAHCIOPTHOI KOMITaHii
«SAT» 3 MeTo BH3HAYEHHS — YW JOCTaTHbO 3a0€3MEUYCHHI MapK KOMIMaHii
TEXHIYHUMU 3ac00aMu Ta pecypcamu i HaJlaHHS 3aMOBHUKAM TIOCIYT 3 BAHTAXHUX
nepeBe3eHb. TpaHcropTHa kommaHiss «SAT» 3MIHCHIOE TPAHCIOPTHI MOCTYTH
BaHTaQ)XHUX TIE€pPEBE3€Hb IO BCid TeputTopii Ykpainu. [linnpueMcTBO 3I1MCHIOE
TEPMIHOBY JOCTaBKy BaHTaxiB Barow BiJ 1 kigorpamy no 20 TOHH IIOJCHHUMH
peiicamu Oinbie HiX 10 90 HacedeHUX MyHKTIB Y KpaiHH.

OCHOBHI MOCIYrM KOMIIaHIi — II€ MepeBe3eHHsl 30IpHUX BaHTaXIB, aJpecHa
JIOCTaBKa 1 3a01p BaHTaXy MIUPOKUM KOMILIEKCOM J0JIaTKOBUX CEPBICIB.

Hananns HaanmomToBuX MOCIyr KOMIIaHii nepeadayae:

« aJIPECHY JIOCTaBKa BaHTAXIB;

o YIIPABIIHHA KJIIEHTCHKUMU 3aMOBJICHHSMU;

« BIZICTE)KEHHS pyXy BaHTaXIB, iX 30epiraHts Ta 00pooKa;

o OOJTIK 1 yIPABJIIHHS 3aMlaCaMu;

o MATOTOBKY Ta JIOCTaBKY IMIIOPTHO-EKCIIOPTHOT Ta (PpaxTOBOi TOKyMEHTAITIT;

¢ IOCTABKY KIHI[EBOMY CIIOKHBAUEBI.

IcTopiss xommanii po3nounHaeTbes 3 i1 ¢opmyBanns 21.09.2002 poky 3a
IOpUJIMYHOIO afipecoro: YkpaiHa, M. Kui, Byn. I'poaHenceka, 32, komnanis «SAT»
yBIMIIIA IO M'ATIPKH JIAEpIB TPAHCHOPTHUX KOMMAaHINM YKpaiHu, CTBOpWJA BIIACHY
HIMPOKY PETIOHANbHY MEPEXY OOCIYyroByBaHHS, OTpUMaja penyTaiilo HaaiiHoro 1
npodeciifHOro mapTHepa, MmO Hajae Oe3J0TaHHMM CepBiC, 3aBXKIU BUKOHYE CBOI
3000B’s13aHHS 1 TapaHTy€ MAaKCUMAaJIbHO IIBUKY ¥ HaIIHY JOCTaBKY BaHTaXIB.

[lo Bciii TeputTopii YKpaiHM, Ha CBHOTOJHIIIHIA JeHb po3nojauieHo 92
BlyIiiIeHHA Kommadii. Po3MimeHHs 1 KUIBKICTh O3HAYEHMX BIAIUIEHH IO KOXKHIN
obnacTi 300paxeHo Ha puc. 1. ['paMOTHO Hamaro/KeHa JIOTICTUYHA Mepexa ae
3MOTY JOCTaBJISITH BaHTaxi Baroto omHoro wmicusg g0 3000 kr i mo 13 metpiB
3aBJIOBXKKH BIponoBK 24-48 romun. Ha ceoromuimuii nenb y Kwuesi mparrroe
HaNOUIbIIAa KUTBKICTh MAPO3ALIIB KoMITaHii — 13 BiAIiIeHb.
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YKPAIHA -
NMOHA/ YCE!

Puc. 1. Mana npamorouux Biggijienb komnanii «SAT»

Jns toro mo0 TPOBECTHM aHadl3 TPAHCHOPTHOTO 3a0€3MEUEeHHS KOMITaHil
«SAT» Mu 3QIHCHUIN OTJISAA MapKy PyXOMOTO CKIIaTy ITaHOTO aBTOMIANMPHUEMCTBA.
Pyxomuii ckiaa aBTOTpaHCIIOPTHOI KoMimaHii «SAT» Hamidye B cepeqHbOMY OJIM3BKO
17 aBTOMOO1JIIB B KO)KHOMY BEIMKOMY HIAPO3/ILIIL MICTa, Jie MOTpeda B NEPEBE3CHHSIX
3TITHO CTATUCTUKHU OLIbIIA. B HeBeIMKUX MicTaX, K1 MAarOTh JIMIIEe 1-3 BiUIICHHS
nignpuemctBa CAT, KUIBKICTh Ta SKICTh TPAHCIOPTHUX 3aco0IB MOXke OyTH
HIUK4O010. Po3nozain aBToMo011iB KoMIaHii ctanoM Ha 2022 pik 3a mojensiMu (puc.2) i
BaHTAXOIMAHOMHICTIO (pHrc.3) MOBOAWTH TOTOBHICTH T'OCHOJApPCTBA JO HAJTaHHS
JIOCUThH LIUPOKOTO CIEKTPY MOCIYT 3 BAHTAKHUX [1EPEBE3CHb.

B Mercedes Sprinter
M Volkswagen
Ford Transit
MA3
= MAN
m IVECO Daily

Puc. 2 Ctpykrypa pyxomoro ckiaay kommnanii «<SAT» 3a mogeasamu
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PC xommanii "SAT" cTomnuii PC xommanii "SAT" PC xommanii "SAT" manux
VYkpaiuu (M. Kuesa) cepeiHiX MicT YKpaiHu Mict Ykpainu
d T3 BaHTaXKOMiAMOMHICTIO A0 10 TOHH kd nerkosi aBTomobini

14 T3 BaHTaxoNiaomHicTio 6inblie 10 TOHH

Puc. 3 CtpykTrypa pyxomoro ckjaay kommnasii «SAT» 3a BaHTaKOMiAiOMHICTIO

OTxe, Ha OCHOBI aHaNI3y Ta JOCIIKEHHS] pOOOTH TPAaHCHIOPTHOT KOMIaH1i MU
BU3HAYMWIIA, III0 TMapK PYXOMOro CKJIaJy KOMIIaHii JOCTaTHbO 3a0e3neueHuit
00’€KTaMHi aBTOMOOUITBLHOT TEXHIKH ISl BAKOHAHHS Halpi3HOMAHITHIIINX 3aMOBJICHb
KJIIEHTIB Ha BAaHTaXKHI MepEBE3EHHS, 30KpeMa 1o micTy Kuis.

Jlitreparypa:
3. Hwsomin O.A., 3arypcekuii O.M. Bantaxni mnepeBe3eHHs: Hapuanbawmii
nocionuk. Kui: BugaBuunrso «Kommpunty, 2020. 604 c.
4. 3arypcekuii O.M. KOHKYypeHTOCIIPOMOXHICTh TPAHCIOPTHO-JIOTICTHYHUX
CHUCTEM B yYMOBax rjoOaiizallli: 1HCTUTYLIOHAJIbHUI aHali3 : MoHorpadis. — Kuis :
®OII O.B. Smuuncekuii, 2019. 373.

YK 614.8:631.3
OPI'AHIBALISI BEITEYHOI'O HPOBEJEHHSA POBIT ITPU
TPAHCIIOPTYBAHHI KOPMOCYMIHLIT HA TBAPUHHUIBKIN ®EPMI

3a6og0THKO O.0., K.T.H., JOLICHT
I'oanyooB €.M., cTyneHT
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
E-mail: zabolotko@nubip.edu.ua

Ci1bChbKOTOCIIOIapChKEe BHUPOOHMIITBO OXOIUIIOE Taly3b TBAapMHHHUITBA Ta
POCIIMHHUIITBA, € OJIHIEI0 3 HaWOuUIbIl TpaBMOMOpPMYIOUMX raigy3eil B YKpaiHi.
[IprunHamMu 1boro € crnenu@iyai 0COOMMBOCTI Taly3i, Taki SIK CTUCIICTh CTPOKIB
PI3HUX BHUJIB MOJHOBUX POOIT B POCIUHHUIITBI 3 CE30HHOIO KOHIIEHTPAII€I0 TEXHIKU
B arpoTeXHIYHO OOYMOBIIEHI TEpMiHHU; 3POCTaHHS IHTEHCHUBHOCTI Tpall Ta
HaBaHTa)XCHHA Ha KOXKHOTO MpalliBHUKA TOIIO, IUPOKHUM CIIEKTP JIOTICTUYHHUX JAHOK.
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Haiine6e3neunimmmy  BUPOOHUYMMH  (aKTOpaMu, MI0 BIUIMBAIOTh Ha
BUHUKHEHHS HEUIaCHUX BWMAJKIB, € HAI3Iu, i MPEAMETIB, IO BHUCTYIAIOTh,
BIJICYTHI OTOPOJIPKEHHSI, CJIM3bKa IOBEPXHS, PyX PI3HUX YYACHUKIB JIOTICTHYHOL
CXeMH Ta TBapuH, YAaCTHHU MeEXaHI3MIB SKI PyXamOTbCcs 1 00epTaroThCs,
TPaHCIIOPTYBaHHS, PO3BAaHTAXKEHHSI, YTPaMOOBYBaHHS 3 JAOMOAPIOHEHHIM, YPaKCHHS
CJICKTPUYHUM CTPYMOM TBapHH Ta MPAIiBHUKIB BiJl pOOOTH CTalllOHAPHUX 00’ E€KTIB.
BukoHnanHs peMOHT poOIT 3 TBapuHaMH y mpuMminieHHi. [l npuanaM, 0co6mmMBoO, y
TBAPWHHUIITBI CIPUYHHSIOTH TPETUHY TPAaBMyBaHb. 3HAYHUN BIIUB Ha YMOBH TIpalli
3MIACHIOIOTh KJIIMaTH4YHI yMOBM Tomlo. HaiiBummuii piBeHb CMEPTEIBHOTO
TpaBMAaTHU3My CIIOCTEPITAETHCS Ccepel BOMAIIB MOOUTBHUX 3aco0iB, MEXaHI3aTOPiB
JTUISTHOK 3 TIATOTOBKM KOMIIOHEHTIB KOPMOCYMIIIl /10 KOHCEpBallii, OnepaTropis
CTalllOHAPHUX MAIlIMH Ta 00JIaIHAHHS, CTOPOKIB (OXOPOHHUKIB).

VY 3B’s3ky 3 pedopMyBaHHSIM arpapHoro cekTopa 30UTbIIMIACS KIIBKICTh
MaJuX MiJAMPUEMCTB, € BIACYTHI MIAPO3IUIM Ta CTPYKTYPHI €JIEMEHTH 3 OXOPOHH
mpaili, He MPOBOJIUTHCA BIJIMOBIJIHA CUCTEMAaTUYHA poOoTa 13 3a0e3neyeHHs Oe3neKu
npaui. EkcriutyatyeTbes ClIbChKOrOCogapchbka TEXHiKa, 0 BUUEpHalia cBiil pecypc,
a 1HO/1 HaBiTh HeclpaBHa. [IpaIliBHUKKU HaJIG)KHO HE 3a0€3MeUyIOThCS HEOOX1THUMU
3aco0aMu 1HAMBIAYATbHOTO 3aXUCTy, HE 3aBXKJIHU MPOBOJATHCS MEIWYHI OTJISIH.
BinOyBaeTbcsi TpaBMyBaHHS W uepe3 HE3HaHHs O€3MEYHMX MPUHUOMIB Mpalli,
MOPYIICHHS] BUPOOHUYOT 1 TPYI0BOT AUCITUTLIIHH.

OCHOBHMM HOPMAaTHBHO-TIPABOBHM AaKTOM, SIKUM periaMeHTye Oe3rnedHe
BUKOHAHHS POOIT Y CUIbCHKOTOCIOIAPChKOMY BHUPOOHUITBI € - «IIpaBuiia 0XOopoHH
mpaii 'y  CUIbCBKOIOCHOJApPChbKOMY — BUPOOHUUTBI»,  3aTBEPDKEHI  HAKa30M
MiHictepcTBa comianbHoi nomiTuku Ykpainu Big 29.08.2018 Ne 1240 (HITAOII 01.0-
1.02-18). 3axoau 3 mpodinakTUKK BUPOOHUYOTO TpaBMATU3MY IIiJT Yac MiJArOTOBKHU Ta
MPOBEJICHHS POOIT Y TBAPUHHUIITBI MatOTh OCHOBHI BUMOTH:

— Tpu yTPUMaHHI TBapuH B TPYNOBUX CTiiimax 0Oe3 OOKCiB BHCOTa
00ropoKyBaHHS CeKIlii i Tenar mMae oytu 0,15 - 0,25 m, nas monomnsika - 0,30 —
0,35m, mns popocnoi xymoou - 0,45—0,50 M. Oxpim Meramy 1 jaepeBa, s
oOJamTyBaHHs OOTOPO/KYBaHb MOXKYTh BHUKOPHUCTOBYBATHCS CYYacHI CHHTETHYHI
MaTepianu 1 TPOCH;

— IIpH TOAIBJI KOPiB MOBO/KEHHS 3 HUMU Ma€e OyTH CITOKIMHUM 1 BIEBHEHHUM, aJie
He rpyoum. Iliarin kxopiB TpeOa 3AiliCHIOBaTH 3a JOMOMOIOI0 3aco0iB, WIO
BUKJIIOYAIOTh PEAKIil0 TBAPWH Yy BIJANOBIJb (XJOIMABKHU, MiJATOHIOBaYM TOIIO). [Tpu
TOMiBJII B CTiAIaX Mae OyTu 3a0e3medyeHo po3JAaBaHHS KOMIIOHEHTIB KOPMIB
croco0amu, 10 BUKIIIOYAIOTh MOPYIICHHS TITIEHIYHHUX HOPM TMEPEHECEHHS BaXKKHUX
pedeit (uepe3 BUKOPUCTAHHS Bi3KiB, B IEPECYBHUX EMHOCTSIX TOIIIO);

— Tpd BIAB’SA3yBaHHI 1 TMpPUB’SA3yBaHHI KOpIB, W0 YTPUMYIOTbCS Ha
IHAMBIAYyAIbHUX TPUB 35X y CTIANIaX, 1 MNpU PYyYHOMY PO3JaBaHHI KOPMIB Ta
M1JITOI1BJI1 HE MOKHA HAXUJISITUCS JIO TOJIOBU KOPOBH;

— TIATOTOBKA TIUIaHY BIPOBADKEHHS TMPAICOXOPOHHUX BUMOT B TIEpiof
MPOBENICHHSI CLIIbCHKOTOCIOAAPCHKUX POOIT;

— Oprasizaifisi MpPOBEACHHS NEPIOAMYHOTO MEIOTJISIIy MEXaHI3aTopiB  Ta
orepaTopiB TBAPUHHUIIBKOI ()epMU 3 HaJaHHSAM JOIYCKiB IO BUKOHAHHS POOIT;
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— PpO3poOJeHHsS IHCTPYKLIM 3 OXOpOHHM Mpall JJs MpalliBHUKIB, 3aIIIHUX Y
MIPOBEJICHHI CLILCHKOIOCIIOIAPChKUX POOIT;

— oprasizarlis IpoBeIeHHs HaBYaHHS 3 TUTaHb OXOPOHH Ipalll Ta IHCTPYKTAXIB 3
BHUBUYEHHSM 1HCTPYKIIIH 3 6€3MEYHOr0 BUKOHAHHS POOIT;

— HaJaHHS Ta BUKOPHUCTAHHS TMPAIiBHUKAMH CIEIOMATY, CTICIB3YTTSA Ta 3ac00iB
1H/IMBIIyaJIbHOTO 3aXHCTY OPTaHiB TUXaHHSA Ta 30pY;

— TMPOBEICHHS OB TMPAIliBHUKIB TEpea IOYaTKoOM poOOTH MO0 iX
nepeOyBaHHs y CTaH1 aIKOTOJIbHOT0, HAPKOTUYHOTO 200 TOKCUYHOTO CIT'STHIHHS;

— 3a0e3nedeHHs MICIlb pOOOTH MEXaH13aTOPIB Ta ONEPaTOPIB aNTeUYKaAMH,

— Oprasizaifisi NMpPOBEACHHSA OINEPATUBHOTO KOHTPOJIIO TMOCAIOBUMH OCOOaMH
rOCIIO/IapCTBa 3a IOTPUMAHHSIM CTaHy O€3MEeKH Mpalll BiIMOBIAHO 10 BUMOT.

OTxe, MIIaHyBaHHS, KOHTPOJIb Ta OpraHi3aulis poOIiT 1 CTBOPEHHS HaJEKHUX
YMOB Ipalli YYaCHHUKIB JOTICTUYHOTO 3B’SI3Ky BOJIIB Ta MeXaH13aTOPIB MOOLIBHUX
3ac001B, OMEpaTOPiB CTAllIOHAPHUX MAIIMH Ta 00JIalHAHHSA, , CJIIOCAPIB HA KOKHOMY
poboYOMY MICIII € IEPETYMOBOIO YCIIIIHOTO BUKOHAHHS POOIT Y TBAPUHHUIITBI.

Jliteparypa

1. IlpaBuna oOxXOpoHM Tipalli y CUIBCHKOTOCIIOAAPCHKOMY BHUPOOHHUIITBI
(HITAOIT 01.0-1.02-18). 3atBepxeHo Haka3oM MiHICTEpCTBa COIIAIBHOI MOTITHKA
VYkpainu Bix 29.08.2018 Ne 1240. Kuis: OcnHosa. 2019. 36 c.

2. Mapuummna €. I. Opranizaiiisi 6€3Me4HOro NPOBEACHHS BECHSIHOIMOILOBUX
pobiT 2020 poky // 30ipuux Te3 pomnosiaedt VII MixHapogHOT HAyKOBO-TEXHIYHOI
koHpepeniii «KpamapoBcbki untanssy, Harionaneuuit HaykoBuit 1ieHTp «IMECI)
HAAH. — K.: BugaBanuwmii uentp HYbBill Ykpainu, 2020. — ¢.218-220.

YK 656.073
JOTICTUYHA CKJAJOBA Y BUPOBHUIITBI KAPTOILII B YKPAIHI

Onaako Bikropis I'puropiBua, K.T.H., IOLEHT,
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmysauus Yxpairu
e-mail: opalko@nubip.edu.ua

KapTrommns — oquH 3 OCHOBHHX MPOIYKTIB XapdyBaHHS, 11€ Y€TBEPTA KyIbTypa
nicasl pucy, MIIeHUI 1 KyKypya3u. KapTomist BIAHOCUTBCS A0 KYJbTYp, SIKI 3AaTHI
JaBaTH BUCOKY YPO>KalHICTh Ta BUX1J OCHOBHOT MPOJYKIIi 3 OAMHUII OOPOOIIOBAHOI
IUIOII 32 HECHIPUATIMBUX YMOB, HAIIPUKJIaA, IPU BUPOLIYBaHHI HA O1IHUX IPyHTaX.
Ha Bciii TeputTopii VYkpaiHi KIIMaTWU4yHI YMOBU CHPUSTIWBI Jisi BUPOILYBaHHS
KapTorui. YKpaiHa 3aiimae 4 wmicue B CBITI 3a IUIOIIAMU BHUPOIIYBAHHS KapTOILII.
[Ipote mociBHI MUIOHIl TMiJ KapTOILICI0 B KpaiHl MPOJOBKYIOTH CKOPOYYBATHCH,
nepeayciM, y CUTbChbKOTOCIIOIAPCHKUX MiAMPUEMCTBAX. 30KpeMa, 3a niepion i3 2014 p.
o 2021 p. MOCiBHI TJIOMII B YCIX KAaTETOPisiX TOCTOAAPCTB 3MEHIIMINCS 3arajioM i3
1367,9 tuc. ra po 1283,3 Tuc. ra, y ToMy umciai Oe3mOcepenHbO B
CLIbCHKOTOCTIOAAPCHKUX MIAMPUEMCTBAX, BIANOBIAHO 13 29,7 Tuc. ra 1o 19,5 tuc. ra.
3a nanumu Minarpomnonituku Ykpainu, 98% kapTorii BUpOUIyI0Th Y (epMEepChKHX 1
CEeNIIHCBKUX TOCHojapcTBax, 1 jume 2% — y BEIUKUX CUIBIOCHIIANPUEMCTBAX.
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CepenHs ypoxaiHicTh cTaHoBUTH 16,6 T/Ta (y CLIA — 49 1/ra, HiMmeuuuni — 44 T/ra,
Hanii — 42 1/ra).

Punok 30yTy kapToruni B YKpaiHi OOMEXEHHH BHYTPIIIHIM IIONMUTOM Ta
HU3BKOIO TUIATOCIIPOMOYKHICTIO CIIOHMBadiB. depMepr HaMararoTbCs MaKCUMalbHO
IIBUJIKO pealli3yBaTU CBIA BpOKail, TOMY II0 B YKpaiHi CHOCTEpiraerbcs aedirut
MOTY)KHOCTEM 1Jia 30epiraHss, 1 K pe3yabTaT magae i miHa. Excropt kapTorui y
BEIIUKUX 00csirax Ta 3a BHUCOKMMHU I[IHAMH YHEMOXIJIMBIIOETHCS 3aKOHAMH,
MOCTaHOBaMH, MPaBOBUMHU akTamu 1 yromamu €C, y IEHTpl SKHUX CTOSTh BUMOTHU
MOJI0 SKOCTI TPOMyKiii 1 Oe3nmekwm crokmBadiB. KpiM TOro, BIAMOBHUTHCS Bij
eKCITOPTY 3aCTaBIIAIOTh BUCOKI BUTPATH HA TPAHCHOPTYBAHHS, POXOXKEHHS MUTHHUX
nporeayp. JIomiIbHO €KCIIOPTYBATH HACIHHEBY KapTOIUTIO 200 MPOYKTH TTEPEPOOKH.

[Ti7BUIIUTH MapKUHAIBHICTh KApTOIUNl MOKJIMBO HUIAXOM ii MEepepoOKH, a
TaKOXK 30epiraHHs B CHELIAJbHUX CXOBMINAX. PUHKOBI LIHM Ha OKpeMI MPOAYKTH
nepepoOKd KapTOIUll € JIOCUTh BUCOKMMH, EKOHOMIYHO MPUBAOJIMBUMHU IS
IHBECTHIIIN y 1el HampsiM arpoOi3Hecy. Hampuxmnan, B rioOaibHIA €KOJIOTIYHIN
CTparterii 3aMiHU MJIACTUKOBUX BUPOOIB HA BUPOOM 3 YACTKOBUM BMICTOM KPOXMAJIIO,
CUPOBUHOIO JIJIs1 BUPOOHMIITBA SKOTO € KapTOILIS.

30epekeHHsl ypoXar KapToIuli, MOro mnepepobOka Ta TpaHCHOPTYBAHHS
BUPOOJIEHOT MPOAYKIIT € aKTyaJbHUMM 3aJadyaMu i arpapiiB. Jlorictuka i
30epiraHHsl Hapa3l € OJHUMH 13 KIIOYOBUX (aKTOpiB, SKI BIUIMBAIOTh Ha
peHTa0eNbHICTh BUPOOHHUIITBA AaHOI KyJbTypu. OCHOBHUM 3aBJIaHHSM 30€piraHHs
KApTOIUIl € MiHIMI3allisl BTpAaT Macu MPOAYKIIii, 30€peKeHHs 1i CIOKUBYOI SIKOCTI.
Tak, mopymeHHs1 UUX MpaBUil MO0 HACIHHEBOI KapTOIUN MPU3BOAMTH J0 BTPATH ii
BpPO’KaHMX 1 HAaCIHHEBHUX sikocTel. EdexTuBHE 30epiraHHsl KapTOIUIl Mepul 3a BCe
3aJIEKUTH B1Jl TOTPUMAHHS TEXHOJOT1i BUPOLLYBaHHS 1 30upaHHs KynbTypu. KoxHa 3
HUX BU3HAYa€ PIBEHb MEXaHIYHUX MOILIKOKEHb OyIb0. 3aekKHO Bl NpU3HAUYCHHS,
YMOB Ta TEpPMIHIB peaji3alii KapTomii 30upaHHsS MPOBOJUTUCS 3a TpbOMa
TEXHOJIOTIIMHU. 3a TMOTOYHOI TEXHOJOTii JOTICTUYHHMHM JIAaHIIOI Ma€ HaCTYyIHI
CKJIaZoBl: KOMOaiiH (Komad) — TPAHCIOPTHHUM 3aci0 — COPTYBJIbHHM MyHKT —
TPaHCHIOPTHUN 3aci0 — cxoBuille a00 BiJNpaBiIeHHS Ha peanizamiio. [Ipu npomy
OUMIIEH] BIJ 3eMJi 1 JOMIMIOK OynbOU COPTYIOTH Ha (pakiii Ta 3aKiafalTh Ha
30epiranHs. 3a Takoi TEXHOJIOTII CIIOCTEPIraloThCs 3HAYHI MEXaHIUHI MOIIKOKCHHS
(mo 40-60%), oco6mBO, SKIIO 30MpaibHI POOOTH MPOBOAMIUCS B XOJIOIHY 1 JTOMIOBY
noroay. Brpatu mpu 30epiranfi nocsiraioth 25-40%, TOMy BOHa PEKOMEHIYEThCS
MepeBaXKHO JIJIs OCIHHBOI peatizallii KapToILIi.

JUist  mepeBajioyHOi  TEXHOJOTIi  XapakTepHl  HACTymHI  omeparii:
KOMOaliHyBaHHS - TPAHCIIOPTYBAHHS - TUMYACOBE 30€piraHHs MPOTITOM JBOX-TPbOX
TUXKHIB y OypTax — COpPTYBaHHS — 3akjaJaHHs B cXoBulle ab0 BiJaNpaBKka Ha
peamizauito. Ll TexHOJOTiSI pEeKOMEHAYEThCS MpU 30MpaHHI y YMOBAaX BHUCOKOI
BOJIOTOCTI, KOJH BiJi KOMOAWHIB KapTOIUITHE 301K HAIXOJUTh 31 3HAYHUMHU
JTOMIIIIKaMU TPYyHTY, ab0 Oynb0Ou ypaxeHi (iTodTOporo, MOKpor THUIUTO. [licms
COPTYBaHHS KUIBKICTh MEXaHIYHUX TOMIKO/KEHb 3HUXKYETbCs 10 25-35%, aine
3pOCTalOTh BUTPATH 4Yacy 1 poO0oYoi cuiim Ha BUKOHAHHS BKazaHuWX omepartiid. [Ipu
bOMY BTpaTH IiJ 4ac 30epiraHHs 3MEHIIYIOTHCSA, a BUXIJ TOBApHOI MPOAYKIIi
cTaHoBUTh 75-80%. JIOTiCTHUHUIN JAHIIOT TPSIMOTOYHOI TEXHOJIOT1] MOKHA OMUCATH
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TaKUM YHMHOM: KOMOalH (Komay) - TpaHCHOpPTHHM 3acid - cxoBume. [Ipu
BUKOPHUCTAHHI III€] TEXHOJIOTTT MEXaHIYHMX TMOIIKO/KEHh OYyJb0 3HAYHO MEHIIE
MOPIBHSHO 3 TMOTOKOBOIO, aj€ KapTOIUITHUM BOPOX MICTUTh BEJIHMKY KUIBKICTb
JOMIIIOK TPYHTY, 3aJIMIIKIB Oaawiuis, 1 Ha 30epiraHHs 3aKJIaJaeThCsl HECOPTOBaHA
Kaproruid. Jlns 3a0e3nedeHHs YMOB BEHTHJIIOBAHHS HACUIy JIOMIIIKH IPYHTY HE
noBUHHI nepeBuiyBatu 15-20%. Kaproruio nepebuparoTs 1 COPTYIOTh Ha (pakiiii B
nporieci 30epiranHs, HalpUKIIaI, Mpu peaizailli B3UMKY. {1 306epiranHs KapToruii y
CXOBHIIIAX ICHY€ JEKIIbKa CIIOCOOIB:

e TapHUi (B KOHTEWHEpaX, B SIIHKAX);

® CTeNaXHUU (ITOTHIN, CTeIax1);

e HaBajIOM (3aCiKH, HACHII).

Crnoci6 30epiraHHsi KapTOIUIl HACHUIIOM BBAXKAEThCS HAWACIICBIIUM, KOJHU
BUKOPUCTOBYETHCS BCS ILJIOIIA CXOBHIIA, ajie HEJAOJIIKOM € BIJICYTHICTh MIPOXOJIIB Ta
npoi3aiB. Yumano ¢depmepiB 00NaIHYIOTH CBOi CXOBHILNA i KOHTEHHEpHE
30epiraHHsi KapTOIUli, Ha IUIOAOOBOUYEBUX 0azax Takui crocid € ocHOBHUM. [lpu
IbOMY BCl TMpOIECH MEXaHI30BaHi, OCKUIbKA € MOXJIMBICTh IEPEBE3CHHS
KOHTEWHEPIB (SIIMKIB), iX MEXaHI30BaHOTO BHUBAHTAXXEHHS 1 HaBAaHTAXKCHHS,
3a0€3Meuy€eThCsl 3HAUYHE MIABUIICHHS MPOJYKTUBHOCTI TMpalll, I[OKPAIy€eThCs
3pY4YHICTh 30€piraHHs, KOJIU KOHTEHMHEPU PO3MILIYIOThCS IITa0EIsIMU BHCOTOIO 10
m'ATH 3 TOJIOBHHOIO MeTpiB. IIpm 3acTocyBaHHI Takoro CrocoOy 3MEHIIYETHCS
KUIBKICTh TIEPEBAJIOK KapTOIUIi, BOHA MEHIIE TpaBMyeThCs. [liBUILIEHHS SKOCTI
MPOIYKIli 3a0e3MeuyeThCcsl MUITXOM PO3MIMICHHSIM SIIUKIB TaKUM YHHOM, 1100
3a0e3MeUnTH MUPKYJSLi0 MOBITPs. [lokpaniyeTscs 3pydHICTH CIIOCTEPEXKEHHS 3a
CTaHOM OYJb0, KOJM BOHU 3HAXOJSATHCS B KOHTEHHEPAX € MOXJIMBICTH yOe3meunuTu
MOIIMPEHHST XBOPOO B MekaxX oJHOro smuka. KoHTeiHepHe 30epiranHs mnependayae
THYYKICTh MPOIIECY, KOJIM B OJHOMY NPHUMIIICHHI MOXHa 30epiratu Oyiab0u pi3HOi
SKOCT1, PI3HUX COPTIB 1 NpHU3HAYEHHSA. TakuM YMHOM, KapTOIUISl CTBOPIOE TEBHI
3B’SI3KM MDXK YCIMa yYaCHUKaMU PUHKY: (epMepaMu, NepeBI3HUKAMU, MPallIBHUKAMU
nepepoOHOi ramxysi, mpaliBHUKaMU TOPTIBII 1 CIIOKUBAaYaMHU.
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TPAHCIIOPTYBAHHS 3EPHA ABTOMOBLIbHAM TPAHCIIOPTOM

Omnauko Bikropis I'puropiBua, K.T.H., IOLEHT,
Jitre Anapii OnekcaHAPOBUY, CTYICHT,
Hikonaenko Mukura CepriiioBu4, CTyICHT,
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[linBumeHHss €pEeKTUBHOCTI TPAHCIOPTYBaHHS 3€pHA € BAXKIMBOIO 33]aY€lo,
AKa Ma€ BUPIIIYBAaTHUCS HAa KOMIUIEKCHIM OCHOBI 3 ypaxyBaHHSIM OCOOJIMBOCTEH Ta
YMOB (DYHKI[IOHYBaHHSI aBTOMOOUIBHOTO TPAHCHOPTY, 3aTpaT Ha HOro BUKOPUCTAHHS
M1]] 9ac repeBe3eHb, BUMOT 11010 SIKOCTI 36pHOBOTO BAHTAXKY.

JlinepoM miepeBE3CHHsSI 3€PHOBHX 1 3€pHOOO0OBUX KyJIbTyp B YKpaiHi €
aBTOMOOUTBHUN TPAHCIIOPT, OCKUIBKK BiH 3aJiTHUNA Y BCIX JIOTICTUYHUX JIAHIIIOTaX:
MepEeBE3CHHs 3€pHa 3 IOJIs Ha eJeBaTOpH, 3ali3HWUYHI CTaHIi Ta i i3HI KOl
CTaHIli{, MOPCHKI IOPTH, EpepOOHI MiAMPUEMCTBA Ta THII MYHKTH.

ABTOMOOUII 3€pHOBO3M MPEJCTABJICHI CAaMOCKHJAMH, aBTOMOI3gaMu 1
XapaKTEePU3YIOThCA YHIBEPCAIBHICTIO, JOBTOBIYHICTIO, IIPOCTOTOIO EKCIUIyaTarlii,
3a0€3MeuyI0Th MAaKCUMAIBHO TIPOCTE Ta MIBUIKE HABAHTAKEHHS/PO3BAHTAKCHHS 1 5K
pe3yabTaT 3a01aKy0Th Yac. OCOOIUBICTIO 36pHOBO3IB 13 CAMOCKUHUM KY30BOM €
O1YHUI HANPSIMOK PO3BAHTAXKEHHS, 1[0 3yMOBJICHO TEXHOJIOTTYHUMHU OCOOIMBOCTSIMHU
PO3BAaHTAXEHHS HA 3€PHOCXOBUIIAX, a TAKOXK 3a1Hii. Cepea cydyacHUX aBTOMOOLIIB 3
BHCOKOIO BaHTa)komiAloMHICcTIO BaHTaxkiBKU Mapku KpA3, MA3, KAMA3, TATRA,
MAN, Scania, 3 npuyenamMu MiCTKICTIO BiJ] 25 TOHH.

Ha piBeHb epeKTUBHOCTI BUKOPHCTAHHS 3€PHOBO3IB BIUIMBAIOTH iX TEXHIKO-
CKOHOMIYHI MOKa3HUKU. AHaui3 3aragbHux Gopmyi (1) Ta (2) npu oxHOPAKTOPHOMY
JOCIIJIKEHH] CBIAYUTH, 110 MPOJYKTUBHICTH aBTOMOOUIS Oyae 3pocTaTd 13
30UTBIIEHHSIM MOTO BaHTAXOIIAMOMHOCTI, KOE€(]IIll€eHTa CTaATUYHOTO BUKOPHUCTAHHS
BaHTXKOMIAHOMHOCTI, BiJiaJli IEPEBE3€Hb, TPUBAIOCTI MEpeBe3eHb. [3 301IbIICHHSIM
BIJICTAaHI TPAHCIIOPTYBAHHS 111 TOKAa3HUKM OUIBIIOID MIpPOI0 BIUIMBAIOTH Ha
MPOIYKTUBHICTh Y TOHHO-KIJIOMETpax, IO XapaKTepHO IJIsi MEPEeBE3CHb 3€PHOBOL

MIPOYKITII.

‘a g.a

W =2 — = O , TITOJ1 (1)
t m"‘ tsa6—posettnp

W= %, TKM/TOJT (2)

1

7€ g, - HOMIHaJbHA BAHTAXOIIMOMHICTb aBTOMOOUIS, T; Q. - KOEQIIIEHT
CTaTUYHOTO BUKOPHUCTAHHSI BAHTaXOMIIHOMHOCTI;, t;uac i3aku, rox; l; - mOBXHHA

I3IKM 3 BaHTaXeM, KM, «, - KOEQIUIEHT JUHAMIYHOIO BUKOPUCTAHHS

BAaHTXKOMIANOMHOCTI; U, - CepeHs TEXHIYHA MBHUAKICTb PYyXy aBTOMOO1IS, KM/TOI;

P
B - xoe(ilieHT BUKOPUCTAHHS TPOOITY; tiap_poss - TPUBATICTH 3aBAHTAXKEHHS 1

pPO3BaHTAXEHHS aBTOMOOLUIA, TOM; t TPUBATICTh TPOCTOIB, TOB’SI3aHUX 3

np
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OUIKYBaHHSIM 3aBaHTAXEHHS a00 PO3BAHTAKCHHS, MAHEBPYBAHHSIM, BIIKPUTTIM
OOpTIB, 3BaKYBaHHSM

31 30UIbIICHHSM BiJjalll MEPEeBE3€Hb BAaHTAXY IMPOJYKTUBHICTh, BUPAKEHA Y
TOHHO-KUIOMETpaX, IMIiJBUIIYETbCS, a B TOHHAX — 3MEHIIYETbCS. 3O01IbIICHHS
TPUBAJIOCTI TPOCTOIO IMiJI HABAHTAXXCHHSIM Ta PO3BAHTAKEHHSIM MPHU3BOJUTH [0
3MEHIIICHHSI MPOAYKTUBHOCTI SK Y TOHHAaX, TaK 1 B TOHHO-KUToMeTpax. OCKUIbKH
PEHTA0ENbHOCTI MEPEBE3CHHSI 3€pHA JIOCATAIOTh JIUIIE 3a IMEePEMIIIEHH] BaHTAXIB
BEJIMKUX OOCSTIB, TO BEIUKY YBary NpUIUISIOTh 301IBIIEHHIO BaHTAKOMIAMOMHOCTI
TpaHCTIOPTY.  3a0e3meunuTd  OiIbIly  BAaHTAKOMIAHOMHICTE MOXXHA  IIIITXOM
BUKOpHUCTaHHA npuueniB. llpu 1mpoMy aBTOMOOUTP MOBMHEH OyTH 00JagHAHUN
TATOBO-3YIMHUM TpuUCTpoeM. Haifgacrime 3acTOCOBYIOTH JBOBICHI Ta TpPHUBICHI
IpUYenu. SIKImo 3epHOBO3 CaMOCKHJ MOXKE IEPEBO3UTH 1O 25 TOHH BAaHTAXKY, TO
pa3oM 3 MpPHUYENIOM MOro JOMYCTMMa BaHTaXKOMIAMOMHICTH Moxe OyTu moHazn 40
ToHH. [Ipy 1bOMy 3T1IHO 3 HOBUMH HOPMAaMH TIPH MEPEBE3EHHI MOIILHIUX BaHTAXKIB
(came 10 TakMX BIJHOCSTBHCS CHITY4l) aBTOMOOUIBHUMH JIOpOTaMH MaKCHMajbHa
dakThyHa Bara it aBTOI013/1a 00MexxyeThest 40 TOHH.

Jist  MakCMMalbHOTO  BHUKOPHUCTAHHS  BAHTAXKOMIIAOMHOCTI  MOJKHA
HapoiyBaTtu O6optu 1o Bucotu 1,0-1,1 meTpa, BUTOTOBISTH Ky30B 30LIBIIEHOTO
o0CsITy Ha OCHOBI CTaJIeBOI IJIATGOPMH >KOPCTKOI KOHCTPYKIIi, MOJIEIIEHUM 32
pPaxyHOK 3MeHIIeHOi B 1,5-2 pa3u TOBIIMHY CTIHKU. 3aBOAU-BUPOOHUKH CIICIITEXHIKU
JUJISl CLTBCHKOT'O TOCIOIAPCTBA CAMOCTIMHO BUTOTOBJISIIOTh CAMOCKHUIHE OOJIaJHAHHS 3
Ky30BOM BIJIMIOBIIHOTO THUITY Ha I1aci caMOCKuAa OyAb-sKOi MapKu JJ1sl 3a0€3MeUEeHHS
SAKICHOTO Ta €()eKTUBHOIO TPAHCHOPTYBaHHA ypoxaro. Tak, 3epHOBO3U Ha 0a3l miaci
MAN  pospolisitoreesi  BupoOHHMUOrO KommaHiero Polycar (Vkpaina, Kuis),
KpeMeHUyIbKUi 3aBoj KoMmyHaibHOI TexHIKH AJIBOATEKC mnpornoHye 3epHOBO3U
Ha 0a31 maci MA3 ta SHACMAN.

Ha edexTuBHICTH NepeBe3eHb BIUIMBAE SKICTh BaHTAXy: 3€PHO MOBUHHO OyTH
BIIMOBIAHOT SKOCTI 1 BIATIOBIZATH IIpaBHJIaM Ta BUMOTraM 3 OOKYy CaHITapHUX
HaTJISIOBUX OpraHiB. He 103BOJNISE€THCSA TIEPEBO3UTH 3€PHO, K€ HE Mae cepTUu(iKaTiB
AKOCTI, (piTocaHiTapHOTO cepTudikaTa. SKICTh 3aJIeKUTH Bia 01070TIYHUX 1 (HI3UKO-
XIMIYHUX BJIACTUBOCTEH 3€pHA, a TaKOX BIJ KOHCTPYKTHBHHX OCOOJMBOCTEH 1
KOHCTPYKIIIHHUX MaTepiaiiB Ky30Ba aBTOMOOUIS. 3€pHO - BaXXKE, MAa€ PO3CUITYACTY
KOHCHCTEHIIII0, 10 MPU3BOANTH 0 MOT0 BTPAT HABITH Yepe3 HAWMEHINIUNA OTBIp Y
Ky30Bi. Brpatun pocsraiots 10-15% Banrtaxy. TpebGa BpaxoByBaTH MUTOMY Bary
BAHTaXy, OCKUIbKM 11 30UIbIIEHHS MOTpedye OUIbII HIUIBHOTO MaTepiany OOpTiB.
Koposist mpumBuaiye ncyBaHHs YaCTUHU 3€pHA, SIKE CTUKAETHCS 3 HEl0. ToMy Ky30B
3€pHOBO3a MMOBUHEH BIJMIOBIIATH HACTYITHUM BUMOTaM:

e OyTH YUCTUM Ta CyXUM;

e OyTM TEPMETUYHHM Ta MUIICHUM, 3 YIIUIbHEHHSM Yy MICIX 3’ €IHAHHS
M1JJIOTA Ta OOPTIB KY30Ba,;

® MaTH CHeliaIbHEe MOKPUTTS BCEPEIHHI, SIKE BIANOBIIA€ CAHITAPHUM HOPMaM;

e OyTU BUTOTOBJICHUM 3 HEP>KaBi1IOUO1, OLIMHKOBAHOI CTaJIl, IKa HE OKHUCITIOETHCSI.

OCKUTBKM 3€pHO XapaKTepU3yEThCS TITPOCKOIIYHICTIO, TO BUHHUKAE IMOTpeda
OCHAIIyBaTH Ky30B F€pPMETUYHUM TCHTOM, SIKHH 3aXHINAa€ BaHTAX BiJ MOTPATUISHHS
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OMajiB, BOJOTH 1 3amo0irae HOro po3CHUIIAHHIO MiJ 4Yac pyxy TpaHCmoptry. TeHtu
BUTOTOBJIAIOTBCS. B PI3HUX KOHCTPYKTHBHUX BapiaHTax (KJIACUYHUN, Yy BHUIJISII
HaKUJIKA 3 TPOPI3OM JIA TPyOHW, 3 TOCHUJCHHSAM JJid KpIIUICHHS Ha JyTH) 3
BukopuctanHsaMm [IBX 1miBkM  1IiipHICTIO He  MeHme 650 r/M°  abo
BOJIOBIJIINITOBXYBAJILHOIO Ope3eHTY HIlIbHICTIO 480-540 /M-,

BaxnuBumu acnexktamMu €(EKTHBHOCTI TPAHCIOPTYBAHHS 3€pHA € MHUTaHHS
gorictukd. I{iHM Ha TepeBe3eHHs 3EPHOBHX 3aJIeKaTh Bl THITY, OOCATY 1 Baru
BaHTaXy, MOTOAHUX YyMOB. KpiM Toro Ha 1iHy BIUIMBAIOTh OCOOJIMBOCTI MAapUIPYTY, 1
K pe3yabTaT, KIJIOMETpa)K, HaBiTh KOJIM IIiHA BKa3yeThCsl 32 TOHHY. B ymoBax
BIMCHKOBUX il moTpeda 00 TKIKATH MOINIKOIKEHI 1H(1)paCprI<TypH1 00’€KTH,
HAsSBHICTh OJIOKIOCTIB Ta TMEpeBipKka JO3BUILHUX TOKYMEHTIB BIUIMBAIOTH 1 Ha
KUTOMETpak, 1 Ha CTPOKM JOCTaBKM BaHTaxiB. Pajaiyc TmepeBe3eHb 3epHA
aBTOTpaHcnoptToM 3pic 3 400 km o 1 tuc. kM. 3a manumu Trend and Hedge Club
BapTICTh NEPEBE3CHHSI Ha JIaJieKi BicTaHi ckianae mpubiausHo 1,80-2 rpu 3a 1 k.
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[uBiIbHI Ta BIMCHKOBHUX JIITAaKHM MOTPEOYIOTH TEXHIYHE OOCIYrOBYBAHHS, SIKE
BIJIIIpa€ BEIUKY pOJIb B CUCTEMI SKICHMX aBlallifHUX IEpPEeBE3€Hb. 3a BIJACYTHOCTI
BUCOKOSIKICHOTO TE€XHIYHOT'O OOCITYTrOBYBaHHS OUIBIIICTh YACTHH CUCTEMU MOBITPSHOTO
CyJIHa 3HOIIYIOTBCS Yepe3 BUKOPUCTaHHS ab0 BIK, IO MPHU3BOAUTH JIO 3HOCY 1,
3pEIITOl0, 10 BUXOMY 3 JIaly BaXXJIMBOI YAaCTHUHH, IO MOXE MOCTABUTHU IiJ 3arpo3y
0e3meky monboTiB. HamiifHicTh 1 6e3meka, TakuM YMHOM, € 0€3yMOBHUMH TpoOIeMaMu
IIUBUTBHOT Ta BIMCHKOBOI aBiallii: SKIO BUCOKA HAIIWHICTH 1 Oe31eKa He MOXKYTh OyTH
rapaHToOBaHi B 3/IHCHEHHI TMIOJbOTIB, MOXXYTh OYyTH 3a3HaHi CephO3HI, 1HOI
HETPUMHATHI BTPATH, HAIMIPUKIIAJ, JIOACHKI JKepTBH, (hiHaHCcOBlI BTpatu Toulo [1]. Ha
JIETOBUIIAX € TOTpeda B SIKICHOT OLIHIN HOro 3a0e3MneveHHs Ta BUMarae MourykKy HOBUX
MiAXOMIB 1 IHCTPYMEHTIB, SKI O IO3BOJMIM 3 MIHIMAJbHHUMU BUTpaTaMu pPECYpCiB Ta
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(iHaHCOBUX BKJIaJIeHb OTPUMYBATH pe3ynbTar. [1o0ynoBa epeKTUBHUX TPaHCIIOPTHO-
TEXHOJIOTITYHUX CXEM JOCTAaBKU 3aco0iB 3abe3rneueHHs Jyuis OOCIyrOBYBaHHS JIITaKiB
notpedye OOpOOKM BEJIMKOI KIIBKOCTI JaHUX [2], BUOIp pallioHaIBHUX PillleHb MpHU
pi3HUX BHJAX OOCIyroByBaHHs [3], BU3HAuYeHHs 3a/ad MapHIpyTH3allli B yMOBax
HEBH3HAYCHOCTI Ta YaCOBUX OOMEKEHb [4].

Tomy € morpeba B BU3HAYCHHI MEPCIIEKTUB MOOYIOBH BIMOBIIHUX CXEM, 5K O
JTIO3BOJIMJIM BpPaxyBaTH OCOOJMBOCTI (DYHKITIOHYBaHHSI TPaHCIOPTHO-TEXHOJOTIYHOTO
3abe3neveHHs 001aJHAHHAM PI3HUX BHIIB JIITAKIB HA JIETOBHIIAX Y KPaTHH.

Icuyroua mmudpoBa TpaHchopmalilis |y  BUPOOHUITBI Ta  CHUCTEMI
oOCITyroByBaHHS TMOMITHO BIUIMBAE€ Ha Pi3HI Oi3HEC-MOJIENI, BKIIOYAIOYN TEXHIYHE
oOCITyroByBaHHS JIITaKiB Ha JICTOBHIIAX IHMBUIHHOI Ta BiMiChKOBOI aBiarii. Omepa-
Topu 0araTbOX aBlaKOMIIaHIM MOJEPHI3YIOTh CBOKO [ISJIBHICTh 3 TEXHIYHOIO
OOCITyrOByBaHHSI, PEMOHTY Ta KalliTaIbHOTO PEMOHTY 3 BHUKOPUCTAHHSIM
IHTErpOBaHUX LU(PPOBUX TUIATPOPM Ta IHTENIEKTYaJbHOTO aHaji3y JaHuX s
M1JBUILEHHS OTEepaliifHOi e(EeKTUBHOCTI 110JJ0 BUKOPUCTAHHS JIeTajeil, MPOCTOiB Ta
BUTpaAT Ha 00ciyroByBaHHs [5]. Excrutyaraifiiiii MOKJIMBOCTI SIK IUBUIBHUX, TaK 1
BIMICHKOBUX JIITaKIB MAlOTh MEPIIOPSAHE 3HaUCHHA. He3maTHICTh MATPUMYBATH TaKy
MO>KJIMBICTh MOKE MPHU3BECTH JO 3aTPUMKHU a00 CKacyBaHHS PEHCIB (BHIIBOTIB), IO
MOXE€ TpU3BEeCTH J0 (PIHAHCOBUX Ta YACOBUX BTpaT, HE3PYYHOCTEH Ta
HE3aI0BOJICHOCT]I KJIICHTIB a00 HEMOXKJIMBOCTI BUKOHAHHS HEOOXIIHMUX 3aBaaHb. Ha
JTOAATOK J0 COpo0 YHUKHYTH LHMX HEOaKaHUX OCOOJMBOCTEH, EKCIUTyaTaHTH
MOBITPSHUX CYyACH TIOBMHHI TaKOX 3a0€3MEeUUTH BUKOHAHHS  BIJMOBIIHUX
HOPMATHUBHUX BHUMOT, MO0 MOBITPSIHE CYAHO BIJANOBIJAJIO HEOOXITHUM PIBHSAM
oesneku [6].

Psn nmociimxeHb BUKOPUCTOBYIOTH pI3HI 3acoOM MOOyIOBH Mojened s
MOIIyKy €(EeKTUBHUX PIIIEHb MOB’SI3aHUX 3 MOOYAOBOK TEXHOJOTIYHUX CXEM
JIOCTaBKU OOJaAHAHHS JJisi 0OCIYyroBYyBaHHS PI3HUX BHIIIB JTaKiB. Tak aBTOPH PsIy
CTaTeil MPOMOHYIOTh: BUKOPUCTOBYBATH IMITAIlIiHY MOJIE]h Ha OCHOBI areHTIB IS
3aCTOCYBaHHS 10 Mpollecy TeHepallli 00oioBHMX BUIBOTIB JiTakiB [7, 8]; Momemi
HaBYaHHs ['ayCiBCHKOTO TpolIecy, K1 MIBUIKO MMPOBOJATH MOMEPEIHIO OIIHKY HOBHX
IJIaHIB TIPOIIECY JOCTaBKU OOJIaIHAHHA TPU TEXHIYHOMY 0OCIyroByBaHHi [9];
BUKOPUCTOBYBATH B [10] TOUuHYy MOENb 3MINIAHO-IIIIOYUCETHHOTO POTPaMyBaHHS,
sKa BKJIIOYA€ TOJIHOMIAJIbHY KIJIBKICTh 3MIHHHUX Ta OOMEXEHb, sika 3a0e3mneduye
BHUCOKOSIKICHI DIIIEHHS, BHMararoud IMpU IbOMY KOPOTKOIO 4Yacy pO3pPaxyHKY;
KOMITAaKTHY OMNTUMI3alliHy MOJAENIb IJs MIATPUMKH NPUUHSTTS PIIMICHb 00
TEXHIYHOTO0 OOCIYrOBYBaHHS MOBITPSHUX CYJIEH Ta MOXJIMBICTh MiJABUIICHHS KJACy
00CITyroBYBaHHS BiJIMOBIIHO JIO iX BIUIMBY Ha eKcCIuTyarariitai Butpatu [11, 12, 13];
OLIIHKY Oe3MeKu Ta ePEeKTUBHOCTI CTpaATerid TEXHIYHOTO OOCIYroBYBaHHS JIITAKIB 3a
JIOTIOMOT'OI0 ar€HTHOTO MOJIENIIOBAHHS, CTOXAaCTUYHO Ta JUHAMIYHO modapOoBaHUX
mepex  Ilerpi, MogmemoBanHd  MetogoM  MonTe-Kapino, MaremMaTH4HOTO
moneoBanus [14, 3, 15, 16,17].

Takum unHOM, 711 TOOYOBH TEXHOJOTIYHUX CXEM JIOCTABKU OOJa HAHHS TSI
OOCIIyrOoByBaHHS JIITaKiB Ha JIETOBHUIIAX YKpaiHW HEOOX1HO PO3POOUTH aaropuT™M
palioHaJIbHOTO PO3MOJIIY TPAHCHOPTHUX PECYPCIB Ui MiJATOTOBKUA TMOBITPSIHOTO
CyJHa Ha JIETOBMIIAX YKpaiHU Ta PO3POOUTH aJTOPUTM PO3PAXYHKY KIUIBKOCTI

67



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

TPAHCIIOPTHUX 3aco0iB  Ta OONagHaHHS 3a 3alMpPONOHOBAHOI0 TEXHOJIOTIEIO
0OCITyroByBaHHsI TMOBITPSHUX CYJAEH. 3a JOMOMOIOI0 SIKUX HEOOXITHO po3poOUTH
MOACIb 1 IMPOBCCTU MOACIIFOBAHHSA TEXHOJIOTTYHUX CXEM J0CTaBKHN O6JIaI[HaHHH Ta
BU3HAYUTH ONTUMAIbHI YMOBH 06CJIy1“0BYBaHHSI JIITaK1B HA JICTOBHUIIIAX.
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BropoBamkeHHs: npoleciB JeleHTpaizalli Ha Aep>KaBHOMY PiBHI MPUBEIU J0
TOTO, IIO0 PEriOHM CaMOCTIMHO BIPOBAIKYIOTH 3MIHH, BUPILIYIOTh MPOOJIEMHI
MUTaHHS Ta 3arajoM BU3HAYalOTh OCHOBHI MPIOPUTETH PO3BUTKY 1HPPACTPYKTYypH
[1]. Bzarami mig BH3HAUEHHSM TpPAHCIOPTHA I1HPPACTPYKTYpa PO3YyMIIOTh YBECh
KOMITJIEKC TPAHCIOPTHUX 3aCO0IB Ta TPAHCIOPTHUX KOPUJIOPIB, IO 3a0€3MeUyIOTh
BUKOHAaHHs TmepeBe3eHb [2]. Big pamionanbHOi Ta edekTHBHOI opraHizaiii
TpaHCHOPTHOT 1HGPACTPYKTYpH Ta BIO 1i CTaHy 3aJeKUTh PUTMIYHICTH 1
MPOYKTUBHICTH POOOTH MIIMPUEMCTB PETIOHY.

Bix mouarky BICBKOBOI arpecii  TpaHCHOpTHa 1H(GpPaACTpyKTypa 3a3Haja
3HAYHOI mKoAM. 3a JanuMu HarioHansHOT paau BiTHOBJICHHS YKpaiHU BiJl HACIIIKIB
BilfHH, 32 JAaHUMHU Ha TI0YaTOK TpaBHs 2022 poKy OyJI0 MOIIKOHKEHO YU 3pyHHOBAHO
noHaja 6,3 TUc. KM 3ali3HUYHOI Mepexi, 41 3ami3HUYHUNA MICT Ta NPUIMHUINA CBOE
dbyukiionyBanns 21 3ami3auyna cranilis. [1{ogo aBToMo61IHOT 1HGPACTPYKTYPH, TO
3a3HaJId TIOBHOTO YW YacTKOBOro pyHHyBaHHs moHan 23 000 kM aBTOMOOUIBHUX
nopir Ta 300 aBToMOOUIBHUX MOCTIB. [Ipu3ynuuumm coto podoTy 1 MOPChKI MOPTH, a
YOTUPH TOPTH 3arajoM Oyno okymnoBaHo [3]. Lle maneko He yBech MepeiiK 3MiH, M0
3a3HAJI0 TPAHCIOPTHA 1H(PACTPYKTypa, OCKUIBKA OOMOBI Jii, 1110 Hapa3l TPUBAIOTh,
MPU3BOJIATH 0 HOBUX TOIIKOKEHb.

ExonomiuHa kpu3za Ta BIHCBKOBA arpecis CYCIIHBOi JEpkKaBU CYTTEBO
MO3HAYMJIach 1 Ha o0cArax IepeBe3¢Hb BaHTaXIB, a 3HEI[IHEHHsS HaIllOHAIBHOI
BaJIIOTU Ta CTPIMKE 3POCTAHHS IIIH HAa MAJMBO YCKIATHUIO MOXKJIUBICTH OTPUMAHHS
npuOyTKiB MIANPUEMCTB-TIEPEBI3HUKIB Ta 1X JOLUUIBHICTh 3HAXOMXKEHHS Ha PUHKY
TPAHCTIOPTHUX MOCHYT.
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30poiiHe BTOPTHEHHSI JOKOPIHHO 3MIHMJIO TPAHCHOPTHY CUCTEMY YKpaiHu.
BanTaxoBiampaBHUKaM 1 TIepeBI3HUKAM JIOBEJIOCS 3MIHMTH JIOTICTUKY Yepe3 HU3BKY
MPOITYCKHY 3/1aTHICTh MPUKOPJAOHHUX MYHKTIB Ha 3aX0/1 YKpainu. CTaHOM Ha KiHEellb
autiag 2022 poKy MOTYKHICTh MEePEeBaXKHOI OIBIIOCTI TPAHCHOPTHHUX IIANPUEMCTB
(72 %) we mnepeBumryBana 50-70 % Big piBHsS g0 24 motoro. baussko 16 %
MIJNPUEMCTB OyJIM 3MYIIEHI 3YIIMHUTH CBOKO JISUTBHICTH, a00 MaiKe 3yNUHUIU 1
(GYHKIIOHYIOTH 31 3HAYHUM 3HHKCHHIM CBO€T OTYKHOCTI [3, 4]

Yepe3 BIWCHKOBY arpeciro MIOMHSA 3ali3HWYHA 1HPpPACTPyKTypa 3a3Hae
MOIIKOKEeHb a00 pyHHYyBaHb, 10 CIPUYUHSIE HECTAOIbHI MPOIECH Y BAHTAXKHUX Ta
MACAXUPCHKUX TiepeBe3eHHsIX. OCHOBHI TPYJHOII, IO BHUHUKJIM HA PHUHKY
aBTOMOOUTPHUX BaHTAXHUX TIEPEBE3CHb, IOB’S3aHI 31 3HKCHHSIM JOXOAY BiJ
peBe3eHb, 10 BUHUKIO 4Yepe3 MiJBHIIEHHS BapTOCTI MaJWBHO-MAaCTHIBHUX
MarepianaiB, CKOPOYEHHS KIJIBKOCTI Ta OOCSTIB 3aMOBJIEHb Ta 3aKpUTTS paHille
BUKOPUCTOBYBaHUX MapuipyTiB. OOCTaBUHM, 10 BUHUKIN Yy TPAHCIOPTHINA CHCTEMI
3MYCHJIM TIOYATH MOIIYK HOBUX KIIIE€HTIB, HOBUX TPAHCIIOPTHUX MapIIPYTiB Ta PUHKIB
30yTy.

VY yacu MICASIBOEHHOI PO30YyAOBH CTBOPEHHS Ta PO3BUTOK TPAHCHOPTHOI
CUCTEMHU Ta TPAHCIOPTHUX KOPHUAOPIB, a TaKOX iX IHTErpamis B MIDKHAPOIHY
TPAHCIIOPTHY CHUCTEMY CTaHE MPIOPUTETHUM HANPSIMKOM JIEPKABHOI TMOJITHKUA Y
cdepl pO3BUTKY TPaHCIOPTHO-IOPOKHBOTO KOMIUIEKCy Ykpainu [5]. Bixke 3apas
BIIOYBAaIOTbCS 3MIHM 1€ BIIOOpaKaeTbCsd y TOSIBI Ta AKTUBHOMY PpO3BHUTKY
TPAaHCHOPTHUX KOPUAOPIB Ha 3axoAl Hamoi Kpainh. Panime uyepe3 JlonbOac
IPOXOJMIIM JIBa MIDKHAPOJHI TPAHCHOPTHI KOpHUIOpH, Ta e oauH 3 Opecu 10
Mapiymo:s, Hapa3i KOpUCTYBaHHS [IMMHU MapIIpyTaMH MPUTTHHEHE.

[TigBHIITyETHCS TAKOXK BiJICOTOK KOPUCTYBAHHS TPAHCTIOPTHUMHU KOPUIOPAMH Y
PymyHcekoMy Hampsimky. [lepeBaroro BapIimaBChbKO-PYMYHCHKOTO KOPHAOPY depes
Tepromnine 1 YepHiBIIl € T, 0 BIH MPOXOAUTH 32 MekamMu KapnaTchKux rip 1 He Mae
3HAYHUX MMiIHoMiIB [6].

3aranoMm, YkpaiHa BOJOJI€ YHIKQIbHUMHU MOKJIUBOCTSMU Te€OrpadiqHoro
pO3TaIllyBaHHS JUIsl 3a0€3MeUEeHHS MIXKHAPOHOTO TpaH3UTy. BTinutu Ta peanizyBaTu
iX MOXKHa 3a0e3MEUUBIIN PO3BUHEHY TPAHCIOPTHY I1HPPACTPYKTYPY, BIAKPHUTTS
HOBUX TPAHCIIOPTHUX KOPHUJOPIB Ta JOBEJIECHHS HOPMATHUBHO-TIPaBOBOI 0a3u 10
BIJIMOBITHOCTI MIDKHAPOIHUM CTaHIapTaM.
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MypalliiHy JOTICTUKY, TaKOX BIJIOMY $IK aJrOPUTM MYPAIIMHOTO KOJIOHII,
MO>XHa BHUKOPHUCTOBYBATH JJIsi BUPIIICHHS PI3HUX 3a7a4 JIOTICTUKH, BKIIOYAIOUU
NEepPEeBE3CHHS arpapHuX BaHTaxiB. Lleit MeToa 6a3yeThcsi Ha HaBYaHHI KOJIOHIT Mypax
3HAXOJAWTH HAWKOPOTIIMM NUIAX Bl MypallMHOTO THI3Na A0 JpKepena DKl Ta
3BOPOTHO. TakWii METOJl BHKOPHCTOBYETHCS B 0araThOX Traiy3sX, BKIIOYAIOUN
JIOTICTUKY, TPAHCHOPTYBaHHS Ta PO3B'A3aHHSA MPOOJIEM KOMIPKOBOI ONTHMI3aLli.
3acTOCYBaHHSI QJITOPUTMYy MYPAIIMHOTO KOJIOHIT B arpapHiil JIOTICTUII MOXeE
3MEHIIUTH Yac JOCTaBKM BaHTaXy Ta MIABUIIUTH €(PEKTUBHICTh TEPEBE3CHb.
[IpuknagoM  BUKOPHCTaHHS  TakKOi  JIOTICTHKM  MOXE€ OyTH  TepeBe3cHHS
CUTBCHKOTOCTIONAPCHKOT MPOAYKIIIi 3 (pepMepChKUX TOCMOAAPCTB Ha CKiaau abo 10
Micllb 30yTy. AJNTOPUTM MYpPAIIMHOTO KOJOHII MOXKe OYTH BUKOPUCTAHHH IS
noOyZI0BH ONTHUMAJIIBHOTO MapIIpyTy JJis TPAHCIOPTYBAaHHsS BaHTaxy. [Ipu mpomy
KOKHa Mypallka BIJIOBIIa€ MaIlllMHI, IO TIEPEBO3UTh BaHTaX, a KUIBKICTh
dbepoMoHy, SIKUN 3aJIMIIAE KOKHA Mypallka Ha CBOEMY IUISAXY, BIMOBIIAE BAPTOCTI
MEPEeBE3CHHS Ha JaHOMY BIAPI3Ky goporu. HalkopoTmmii Nmuisx 0 MYHKTY
MPU3HAYEHHS 3HAXOJUTHCS IMUISIXOM MPOCYMYBaHHsI Bard ()EPOMOHIB Ha KOXHOMY
BIJIPI3KY JIOPOTH.

Opnak, BapTO 3a3HAYMTH, IO AITOPUTM MYPAIIMHOTO KOJOHII MOXe OyTH
YyTJIMBAM JO IIOYaTKOBUX YMOB Ta TmapamMeTpiB. ToMy BaXJIMBO TIPaBUIIBLHO
BCTAHOBHUTH IMapaMETPH aJrOPUTMYy Ta BHUKOPHUCTOBYBAaTH HOTO pa3oM 3 IHITUMH
METOJaMH OITHMI3allii JUIS TOCATHEHHS KpalluX pe3ysbTariB. [IpogoBxkyroun Temy
arpapHoOi JIOTICTUKH, MOXKHA BI3HAYUTHU W€ OJWH I[IKaBUM METOJ - MYypalluHy
gorictuky. Ile#t Merom 0a3yeTbCcs Ha CIOCTEPEKEHHI 3a MypamikamMud Ta iX
MOBEIHKOIO, sIKa JorioMarae iM e()eKTHBHO TIEPEHOCUTH 1KY 3 OJTHOTO MICIISI B 1HIIIE.
3acToCyBaHHS MYpPAIIMHOTO JITOPUTMY B JIOTICTHII BUHHUKJIIO 31 CIIPOOU TOKPAIIUTH
poOOTy TpaHCHOPTY Ta 3MEHIIUTH dYac nocTaBku. OCHOBHA iies MypalimHOTO
QITOPUTMY TIOJISATAE B TOMY, 11O TPH MEPEBE3CHHI BAaHTAXKIB KOXKEH TPAHCTIOPTHUHN
3acib, mo Oepe ydacTb B TPOIECI, PyXaeThCS BUIIATKOBO, MOKM HE 3HAMIE
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HAWKOPOTIINN NUIAX 10 MicIs npu3HaueHHs. [Ipy ipoMy KOKeH TpaHCIOPTHHIA 3aci0
30epirae iHGopMallito MpPO BIACTaHb, Ky BIH IMpoiXaB, 1 MpO Te, HACKIUIbKU
e(heKTUBHUM OYJIO HOTO MapIIpyTy.

Takuit MeTo MoOke OyTH KOPHUCHHMM IpU TEPEBE3CHHI arpapHoi MPOIYKIIii,
0COOJIMBO Y BUMNAKaX, KOJIU MOTPIOHO 3a0€3MeUNTH IOCTABKY BITAJICHUX CUIBCHKHUX
rOCIOJIapCTB /IO MYHKTIB 30epiranHs ado nepepoOku. MypalimHui airOpUTM MOXKE
JIOTIOMOT'TH 3MEHIIUTH BUTPATH HA TPAHCHOPTYBaHHSA, 30UTBIIUTH MPOAYKTUBHICTD 1
3MEHIIUTH 4Yac JOCTaBKU. [l 3aCTOCYBaHHS MYypalIMHOTO alrOpUTMYy B arpapHii
JOTICTHI MOTPIOHO MaTH AaHi PO TPAHCHOPTHI 3ac00M Ta Miclsd MpU3HAYEHHS, a
TaK0X OOYHCIIIOBAJIbHI pecypcu sl 00poOKH JAaHUX. 3aCTOCYBAaHHA I[LOTO METOIY
MOJK€ JaTH JOJATKOBI TMEpeBard y BITHONIEHH! IHIIMX METOAIB, Takux sk PTV
Vissim, 1 J03BOJUTH JOCATTA ONTUMAIbHOI JIOTICTUKUA Ta €()EKTUBHOCTI JOCTABKU
arpapHoi MpOAYKIIii.

IcHye KinbKa KpOKIB, SIKI MOXKHAa BUKOHATH, HI00 YCIIIIHO 3aCTOCOBYBAaTH
MypallMHy JIOTICTUKY B arpapHomy cekrtopi. Ilepm 3a Bce, HEOOXIAHO pETEIbHO
JOCIIITATA TOTpeOM Ta BUMOTH KIIIEHTIB, @ TAKOXX XapaKTEPUCTHUKU TPaHCIOPTY,
BAaHTaXIB Ta MAPIIPYTH TIEPEBE3CHHSI.

Hpyruii Kpok - po3poOKka cTparterii mapuipyTusaili, sika BKIO4Yae B cebe
BU3HAYCHHS ONTUMAJIBLHOTO MAapUIPyTy, PO3MOJIT BaHTaXy MK TPAHCIOPTHUMU
3ac00aMu Ta PO3KIIaj] IepeBe3eHb. BaxxiinBo BpaxoByBaTH (PakTOpH, TaKi sIK JOPOKHI
YMOBHU, PO3MIIICHHSI CKJIQJiB Ta I1HIII OOMEXKEHHS, SKI MOXYTh BIUIMBAaTH Ha
€(EeKTHUBHICTh MapIIPYTY.

Tperiii kpok - BaopoBaxeHHs1 TexHonorid loT ta GPS nns BiacTe:xxeHHs pyxy
TPaHCHOPTY Ta BaHTaXIB, LIO0 JOMOMOXXE B pPEATbHOMY Yaci BIJCTEKYyBaTU Ta
KepyBaTH MPOLIECOM MEePEBE3CHHS.

Hapemiti, BaXJIMBO CTBOPUTH €(DEKTUBHY CHUCTEMY KOMYHIKAIll MK BciMa
CTOpOHAMH, 110 OEpyTh Y4acTh B MpPOIIEC] MepeBe3eHHs, 00 YHUKHYTH 3aTPUMOK,
MTOMUJIOK Ta IHIIHX MTPOOIIEM.

MypaimHuid anropuT™M J0BOJI €(DEKTUBHUN y BUPINIEHHI CKIQTHUX 3a7ad4
MapHIpyTH3allii Ta pO3MOALTY BAHTAXY, & TAKOXK MOKE 3a0€3MeUnTH OUTBII TOYHY Ta
edeKTHUBHY OpraHizallilo MepeBe3eHb arpapHuX BaHTaxiB. [Ipore, mig ycmimHOro
BIIPOBAHKCHHSI MYPAITMHOTO aJITOPUTMY B arpapHOMY CEKTOpP1 HEOOX1THO MPOBECTU
peTeNbHUI aHaMi3 MOTped Ta BUMOT KIIEHTIB, a TaKOX BpaxyBaTH OCOOJIMBOCTI
TPaHCHOPTHOT 1IHQPACTPYKTYPH Ta MICLIEBUX YMOB.

Mypamuny norictuky (Ant Colony Optimization, ACO) MoxxHa omucaTH K
METAaCBPUCTUYHUMN aJITOPUTM, SIKHH MOJIENIOE TIOBEIIHKY Mypax s PO3B'S3aHHS
npoOJjieM onTuMizallii Mapmpyty. Y OpUpOJl Mypaxd 3ajvIIaloTh 3a CO0O0I0 CIij
(dbepoMOoHIB, 00 MO3HAYUTH HAWJEMIEBIIMN MapUIpyT BiJl MypallHUKa 10 JKepesa
k1. L1 depoMoHH 3amyqaroTh 1HIIMX Mypax 10 LbOr0 MapuIpyTy, 3MILIHIOIOYN CII 1
30UTBIITYIOYH UMOBIPHICTH TOTO, IO 1HII Mypaxu MiAyTh TUM e IUITXOM.

VY MypalmHii JOTICTUII MypaXu MOJICTIOIOTHCS SIK areHTH, SIKI pyXarThCs Bl
MOYAaTKOBOI TOYKHU JIO KIHIIEBOI TOYKH IO Mepexi gopir abo mapmpytiB. Kokna
Mypaxa TMOKIaJae ciaig (QepoMOHy MiA Yac pyxy, 1 IHII Mypaxd MOXKYTh
BUKOPHUCTOBYBATH LIeH CiI, 11100 BUOpATH HUISIX 3 MEHIIOK KUIBKICTIO ()EPOMOHIB.
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VY KOHTEKCTI MEepPEeBE3eHHs arpapHUX BaHTaXiB, MypaIIMHY JOTICTUKY MOKHA
BUKOPUCTOBYBATH JJIA 3HAXOJUKEHHS HAWONTHUMAJIBHINIOIO MapHIpyTy JOCTaBKU
BaHTaXIB. AJITOPUTM MO’KE€ BpPaxOBYBaTH pI3HI UMHHHUKH, TaKi SK BIJICTaHb MIX
MyHKTaMH, CTaH J0PIT, 0OMEXXEHHs Ha BAHTaXXOIIIHOMHICTh TPAHCHIOPTY TOIIO.

TakuMm 4YMHOM, MypaIllMHY JIOTICTUKY MOXHa OMHCATH SIK aJTOPUTM, SKHM
BUKOPUCTOBYE MPUPOAHI TPUHIMIN Mypax JUIsi 3HAXOKEHHS ONTHUMAaJIbHOTO
MapHipyTy JOCTaBKM arpapHux BaHTaxiB. BiH Moxe OyTHM BHKOPUCTaHMHA MAJis
ONTHMI3allli BUTPAT Ha TPAHCTIOPTYBAHHS Ta CKOPOUEHHS Yacy JOCTABKU BAaHTAXKIB.

OpauM 3 HANOUTBII MOUIMPEHUX METACBPUCTHUHUX AITOPUTMIB € alrOPUTM
myparmHoro kojosii (Ant Colony Optimization, ACO), akuii MOJEII0€ TOBEIIHKY
Mypax JJIsl po3B's3aHHs MpoOIeM ONTuMizaiii MapmpyTy. AJTOPUTM BHKOPHUCTOBYE
BIPOT1/IHICTh, Ky MypaxH BiJJIal0Tb BUOOpPY MAapLIPYTy, Ha OCHOBI KUIBKOCTI
dhepoMOHy, SIKUM 3aTUIIAETHCA HA CTEXIII.

MatemMaTuyHO aJropuTM MOKHA ONKUCATH HACTYIHUMH (POpMyJIaMu:

[Himiamizanis pepomMoHy:

T {ij}(0) = T 0, ne 1,) - Bepmmuu rpady, T O - moyaTkoBe 3HAYCHHS
bepomMony.

Posnozin iiMoBipHOCTEH BUOOPY HACTYITHOI BEPIITMHHU:

p_{i,j}=\frac{T_{i,j}MNo} {\sum_k T {ik}Na}, me p {ij} - HMOBIpHICTH
Hepexoy 3 BEPIIMHU 1 J0 BEPIIUHH j, \o. - mapaMeTp BIUTUBY (epOMOHY Ha BHOIp
MypaxH.

Bubip HacTynHOi BEpIIMHU HA OCHOBI KIMOBIPHOCTI:

J = \arg\max\limits_{k \in \text{cycimu}(i)} p_{ik}, me \text{cycimu}(i) -
MHO>KMHA BEPILWH, IO CYCiAHI 3 BEPIIMHOIO 1.

OHoBIieHHS (EPOMOHY:

T {i,j3t+1)=1-\p)T_{i,j}{t) +\A T {i,j}, ne \p - xoediieHT BUITAPOBYBaAHHS
dbepomony, \AT {i,j} - nogaTkoBe 3HaueHHS (PEPOMOHY, IO 3AIHUIIAIOTH MypaxH MPU
MPOXOJIPKEHHI MapIIPYTY.

3acTocyBaHHS MYpAIIMHOTO AJITOPUTMYy JUJIST  ONTHUMI3AIli  MapuIpyTiB
MEPEBE3CHHS arpapHUX BaHTAXIB JI03BOJISIE BPAXOBYBATH Pi3HI OOMEXKEHHS, Taki sIK
OOMEKEHHS Ha Yac JOCTaBKH, OOMEXKEHHsS Ha BAaHTAXKOMIIHOMHICTh TPAHCIOPTHHUX
3ac001B.

[IpoaoBKy04YHM ONMKUC METAEBPUCTHUYHOTO AITOPUTMY MYPAIIMHOTO alIrOPUTMY,
MOKHa C(POPMYITIOBATHU JESKI POPMYIIH, IO BUKOPUCTOBYIOTHCS B IOTO pOOOTI:

MMoBipricTs mepexony Bin micra i mo micra j (Pij): Pij = (tij*a) * (ij*B) /
5((tija) * (ij*B))

ne: Tij - pepoMOHHa KOHIEHTpaIlisl Ha pedpi (1,)) Mij - EBpUCTUUHE 3HAYEHHS Ha
pebpi (1,)), HApUKIad, TOBXKMHA pedpa abo iHIII BIACTaHI o, 3 - mapamMeTpu, LIO
BU3HAYAIOTh BIUTUB (DEPOMOHIB Ta €BPUCTUKH BiJIOBITHO

[Tomryk naitkopoTmoro Mapmpyty: Lk = Z(Im), ne m=1 mo M, M - KiJIbKiCTh
pebep y mapmipyTi k ne lk - noBxkuna pedbpa m y mapuipyti k

Onoiennst GepoMOHHOI KOHIIeHTpattii: tij(t+1) = (1-p) * tij(t) + Atij(t)

ae: p - Koe(ilieHT BUmapoByBaHHs (pepomoHiB Atij(t) - 3MiHa (HepoMOHHOT
KOHIIEHTpaIii Ha peopi (1,]) Ha KPOKy t
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3miHa (epoMOHHOI KOHIEHTpalii Ha Kpoui t BU3HA4YaeTbhes AK: Atij(t) =
X(Atj”k(t)), ne k - KiuIbKicTh Mypax, 10 mnpodnuim pedpo (1,])) y HOTOUYHOMY
MOKOJIIHHI Mypax

Posznoain dhepomonis: Atij”k(t) = Q/Lk, sxmio pedpo (i,j) npoiiaeHo mypaxoro k

ne: Q - mocriiiHa, 110 BU3HAYA€ KIJIBKICTh (DEPOMOHIB, SIK1 JI0JIaI0THCS Ha peOpo
(i,j) LK - moBxxuna mapmipyty k

i popmynu nonomararoTh YABUTH, SIK CaMe MPAIIO€ MypAIIMHUNA alTOPUTM Ta
K BIH MOK€ OyTH BUKOPUCTAHHM JIJIs1 BUPIIICHHS MPOOJIeM ONTUMI3allli MapIIpyTy B
arpapHii JIOTiCTHII.
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MEPCIEKTUBHI TEXHOJIOTTI UISA 3ABE3NEYEHHS SIKOCTI
MPOIYKTIB Y PI3HUX YMOBAX I[TEPEBE3EHHS
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Hayionanvruti ynisepcumem biopecypcie i npupo0okopucmyeaunHs Yxpainu
Ilepoans B.O.
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lilya_savchenko@ukr.net

Skicth arpapHOi HPOAYKIII € OJHIEI0 3 KIYOBUX CKJIAJOBHX YCIIIIHOTO
arpapHoro Oi3Hecy. llepeBe3eHHS TPOIYKTIB € BAXJIUBUM €TAllOM B JIAHIIIOTY
NOCTayaHHs Ta MOXE BIUIMBATH Ha SKICTh NMpoaykTy. g 3abe3nedeHHs sIKOCTI
MPOJYKTY B PI3HUX YyMOBAaX MEPEBE3CHHSI BUKOPUCTOBYIOTHCS PI3HI TEXHOJOTII, cepen
SKHX:

BakyymHa ymakoBka - BakyyMHa YIakoBKa € €(EeKTHMBHHM CIOCOOOM
30epiraHHsi MPOJYKTIB, TaKUX sSIK M'sco, puba, cup Ta iHml. BakyymHa ymakoBka
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3MEHIIY€ KUIBKICTh KUCHIO, IO JOTIOMAarae 3amo0irTH 3aHaITO MIBUAKOMY TICYBaHHIO
IPOJYKTY.

PerymoBaHHsl TeMIiepaTypy - KOHTPOJIb TEMIIEPATYPHU € BAKIUBUM (DAKTOpOM
J1s1 30epiraHHs sIKICHOT MpoyKiiii. TexHoorii, K1 J03BOJISIOTh 30epiratu MpoayKT
IIpU ONTUMAaJbHIA TEMIIepaTypi, Takl K pedprokepaTopu, 130TepMiuHI KOHTEHHEPH
Ta 1HIII, 3a0€3MeUyI0Th 30€pEKEHHS IKOCTI MPOAYKTY.

MonaudikoBana atMocdepa - sl TEXHOJIOT1S MOJIATae B 3aMiHI TIOBITPS Yy TTAKeT1
3 MMPOJIYKTOM Ha CIeEIliaIbHy CYMIII T'a3iB, sIKa JoroMarae 30€pert sSKiCTb POAYKTY.
Hanpuxnan, mis 30epexeHHsT IKOCTI (PYKTIB Ta OBOYIB BUKOPHUCTOBYIOTH CYMIIII
KHCHIO Ta BYIJIEKHCIOTO Trasy, IO JONOMAara€e 3amo0irTd IIBHIKOMY IICyBaHHIO
OPOAYKTY.

CucreMr MOHITOPUHTY — BHUKOPHUCTAaHHS CHCTEM MOHITOPUHTY, TaKHUX SIK
JTATYMKWA BOJIOTOCTI, TEMIIEpaTypu Ta Ta3iB, JO3BOJSE B pPEAIbHOMY 4Yaci
KOHTPOJIFOBAaTH YMOBHU 30€piraHHs MPOYKTY Ta YHUKATH MOTIPIIEHHS SKOCTI.

Jiis 3a0e3neueHHs IKOCT1 arpapHUX IPOAYKTIB y PI3HUX YMOBax MEPEBE3CHHS,
BKJIMBO BUKOPUCTOBYBATH IEPCIEKTUBHI TEXHOJOTII, SIKI JT03BOJISIOTH 30epiratu
CBIXKICTh Ta MaKCUMaJIbHO 3HUKYBATH PU3UKU TMOUIKOKEHHS BaHTaxy. ONHI€I0 3
TaKMX TEXHOJIOTIM € pO3yMHI KOHTEWHEpH, SKI BIACIIAKOBYIOTH TEMIIEpaTypy,
BOJIOTICTh, PIBEHB T'a31B Ta BiOpallii B KOHTEHHEPI.

[HIIOI0O MEepPCHEKTUBHOK TEXHOJOTIEID € 3aCTOCYBaHHSA MaKyBaJbHUX
MaTepianiB 3 aHTHOAKTEPIAIbHUM MOKPUTTSM, K1 3MEHIIYIOTh PU3UKH 3a0pyIHEHHS
MPOJYKTIB BHACTIAOK OakTepii, rpuOKIB a00 1HIIMX MIKpOOpraHizMiB. Takox MOKHa
BUKOPUCTOBYBATH CIELIAJIbHI PIIMHHI IUIIBKH, K1 CTBOPIOIOTH 3aXMCHUN Oap’ep Mix
MPOJYKTOM Ta 30BHIIIHIM CEPEIOBHUIIEM.

OxpiM 1IBOTO, CTEKEHHS 32 YMOBaMHU IEPEBE3CHHS MOXKHa 3[IACHIOBATH 3a
nonoMorot loT-ceHcopiB, siki MOXKYTh OyTHM BCTaHOBJIEHI B KOHTEHHepax abo Ha
TpaHCTIOpTHUX 3aco0ax. L{i cencopu BIACTEKYIOTh YMOBU NIEPEBE3CHHS, BKIIOYAIOUH
TEeMIIepaTypy, BOJIOTICTh Ta BiOpaIlito, Ta MEpenarTh 1ii JaHl B peallbHOMY Yaci Ha
HEHTPAIBLHUM CepBep JJI aHaTi3Yy.

Kpim Toro, MokHa BHKOPHCTOBYBAaTH HOBI Marepiajau i TaKyBaHHS Ta
TPaHCIIOPTYBAHHS MPOJYKTIB, TaKi SIK Mamip 3 BHUCOKOI MIIHICTIO, IO JO3BOJISIE
3HU3UTHU KUTBKICTh TUIACTUKOBUX YIAKOBOK Ta CIIPHUsi€ 30€PEKEHHIO JOBKIJIISL.

VYci ui TexHoJorii MOXyTh OyTH BHUKOpPUCTaHI Uid 3a0€3MEeUeHHs SIKOCTI
MPOAYKTIB y PI3HUX YMOBAaX MEPEBE3CHHsI Ta 30epiraHHsl.

Jlnis onucy poOOTH CEHCOpIB TEMIEpaTypu B KOHTEHHEpax ISl TepeBE3CHHS
HEOOX1JITHO BUKOPUCTOBYBAaTHM MaTe€MaTU4YHI MoOJeNl. 3a3BU4¥ail g LbOTo
BUKOPUCTOBYIOTh ~ TE€PMOJIMHAMIYHI  PIBHSHHS, 110 ONHCYIOTh  3aJIEKHICTb
TeMIIepaTypH BiJl Hacy.

OnHi€ero 3 HAWOUTBII MOMIMPEHUX MaTEMATUYHUX MOJIeNIeH JIJIs OMKCY MPOIIeCy
TerI000MiHy € piBHsAHHS HploToHa-Piniena. BoHO BUKOPUCTOBYETHCS MJIsi OMUCY
TEIJIOBOTO MOTOKY MK TBEPAUM TUIOM 1 PIAMHOIO ab0 ra3oM. 3a JOTOMOTOIO ITHOTO
PIBHSHHSI MOJKHA OMKCATH 3aJICKHICTh TEMIIEpaTypy BiJl 4acy B KOHTEWHEp1, KN
MICTUTh TPOAYKTH XapuyBaHHS, B 3aJ€KHOCTI BIJl TEMIIEPATypU OTOUYYHOUOTO
CepeI0BHILA Ta MApaMETPIB CAaMOT0 KOHTEHWHEpa.
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[HIMM MAX0I0M A0 MAaTEMAaTUYHOTO OMHUCY POOOTH CEHCOPIB TEMIIEpaTypH €
BUKOpUCTaHHs piBHSAHHA @Dyp’e. lle piBHSAHHSA ONHUCye MpPoOIEC TEMIO0OMIHY B
CEpellOBUIIAX 3 PI3HOI TEMIIEpaTyporo. 3a MOro JOMOMOrOl0 MOXKHA OIMUCATH
3aJIeKHICTh TEMIIEpaTypH MPOIYKTIB Bijl 4acy Ta TeMIIepaTypy CEpPEIOBHUIIIA.

[Ipu BUKOpHUCTaHHI CEHCOPIB TEMIEPATypH y KOHTEHHepax Ui MepeBe3eHHS
HEOOX1THO TaKOXX BpaxoByBaTH (akTopw, SKi MOXKYThb BIUIMBATH Ha TOYHICTh
BUMIipIoBaHHA. Hanpukiaj, HenocTaTHs: BEeHTHIALIS B KOHTEHHEP1 MOXKe MPU3BOIUTH
710 HEPIBHOMIPHOTO PO3MOJILTY TeMIepaTypu B HboMy. Taki (pakTopu TakoX MOXKYTb
OyTH BpaxoBaHI B MaTEeMaTHMYHUX MOJEJSAX, IO BUKOPUCTOBYIOTHCS ISl OMHCY
poOOTH CEHCOPIB TEMIIEpaTypH.

Tak, piBasHHS HploTOHa-PinleHa BHUKOPHUCTOBYIOTH ISl OMHUCY TPOIECY
Ter1oo0Miny. Lle piBHAHHS BUTJISA€ HACTYITHUM YHHOM:

Q =hAAT, (1)

ne Q - KUIBKICTb TeIlIa, Ka MePEHOCUTHCS Yepe3 MoBepxHio A; h - koediiieHT

Terionepeaayl (BiH 3aj€KUTh BiJl BIACTUBOCTEH MaTepiairy, TeMnepaTrypH, o0acTi,

Ky OOMIHIOIOTH TEIUIOM Ta pAny iHImMX (paktopiB); AT - pi3HULA TeMIepaTyp Mix
JDKEpEJIoM TeIlla Ta CEPEeIOBULIEM, YePE3 AKE MPOXOAUTh TEIIOOOMIH.

Ile piBHSHHS J103BOJII€ BU3HAYUTH KUIBKICTh TEIJa, ska Oyne NepeHeceHa 3
OJIHOTO CEpEeJIOBHUIIA B IHIIEC Yepe3 MOBEPXHIO 3 KoedillleHTOM Termtonepenayi h.
KoedimienT termonepenadi B CBOIO Yepry 3ajeKUTh Bl BIACTHBOCTEHM Marepiaiy,
reoMeTpii MOBEpXHI Ta I1HMMX (AaKTOPIB, IO MOXYTh BIUIMBATH Ha MPOIEC
TEIIO0OMIHY.

VY BUmanKy 3 KOHTEHHEpaMH JIJIsl IEPEBE3CHHS, JATYMKN TEMIIEPATYPU MOXKYTh
BUKOPHCTOBYBATHCh JUIsi BUMIPIOBAaHHS TEMIEpAaTypyd NPOAYKTIB Ta OTOUYHOHOTO
cepenoBuia. PiBHsHHA HproToHa-PilleHa MOXYyThb BUKOPHUCTOBYBAaTUCH AJI OMHUCY
TEIJI0O0OMIHY MDK IIMMHU JIBOMa CEPEeJOBHUIIAMHU, TOOTO IJii BU3HAYEHHS KIJIBKOCTI
TEeIUIa, IKa MEePEeHOCUTHCS 3 MPOAYKTY B OTOUyloue cepeioBuile abo HaBmaku. Lle
J03BOJISIE 3a0€3MEYUTH KOHTPOJIb TEMIIEpaTypu Ta 30€peeHHs SKOCTI MPOIYKTIB
IPOTATOM IIEPEBE3CHHS.

Jliteparypa

1. Kapnenko, I'. B. (2019). Meroau 3a0e3neueHHs SIKOCTI MPOIYKTIB
XapuyBaHHSA MiJ 4ac ix TpancnopTyBaHHs. [IpogoBonsya Hayka i1 TexHosoris, 11(2),
21-25.

2. Koo63aproBa, O. I1. (2019). [lepcniekTuBHI TEXHOJOT1i 3a0€3ME€YeHHS IKOCTI
INPOAYKTIB y PI3HUX yMOBax TNepeBe3eHHs. MDKHApOJIHUNA HAayKOBHH KypHal
"InTepnayka", (11), 18-21.

3. Mukonaenko, O. B. (2020). TexHosorii 3a0e3reyeHHs1 SKOCTI XapyOBUX
NPOAYKTIB TMiJ 4Yac TpaHcnopryBaHHA. HaykoBi 3amucku TepHONIBCHKOrO
HaIllOHAJIBHOTO TEXHIYHOTrO YyHiBepcutery iMeHi IBana Ilymros. Cepiga: Xapuosi
texHoJorii, 2(88), 102-106.

4. CemenoB, B. B. (2018). MogaentoBaHHd YMOB II€PEBE3CHHS IS
3a0€3MeUYeHHs] SKOCTI XapuoBuUX mMpoAykTiB. CydacHi mpoOJeMu TEXHOJOTIi
BUPOOHUIITBA Ta MEPEPOOKH MPOIYKI[lI TBAPUHHHUITBA: 30IpHUK HAYKOBUX IMpallb,
(19), 238-244.

76



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

5. UYepnenko, B. B. (2021). Buxopucrtanus 0i103axUCHHX MpenapariB Ijs
30epiraHHs Xap4yoBUX IPOAYKTIB IIiJ 4Yac TpaHCIIOPTYBaHHsA. XapyoBa Hayka 1
texHosoris, 15(2), 81-87.

V]IK 656.073.235
MEPCNEKTABY KOHTEMHEPHUX MEPEBE3EHD

Hlanatina Oabra QuekcanapiBHa, K.T.H., JOIICHT,
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JlickynoBa Karepuna IBaHiBHA, CTyJeHT
Vkpaincokuu deparcasnuti ynisepcumem 3ani3HUYHO20 MPAHCNOPIMY
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Bnaciigok BoeHHux Aiii B YKpaiHl CTajgoch MaiHHS OOCATIB IEPEBE3CHBb
3aJII3HUYHUM TPAHCIIOPTOM MaiiyKe Y/IBiul, ajie HaBITh 32 TAKUX YMOB OLIbIIA YacTKa
BAaHTaXIB MMPUXOJUTHCS HA JIAHUW BUJ TPAHCIIOPTY, SIKAW 3JIUINAETHCS HAAIMHUM Ta
eexTuBHUM [1].

Cutyamiss B KpaiHi Ja€ TOIITOBX JO HOBUX BHUKIHMKIB. Tak ChOTOJHI
HAJIaroJKeH1 HOB1 HAIIPSIMKU 3aJlI3HUYHUX MEPEBE3€Hb 10 Takux KpaiH sk Ilonbiia,
MomngoBa, PymyHis, oTxe BIAOyBaeTbCcsl NEPEPO3NOALT BaHTAXIB Ha 3axii.
BxomxeHHss YkpaiHM [0 €BPOINEUCHKOTO E€KOHOMIYHOIO IPOCTOPY Ta CBITOBOI
TPAHCIIOPTHOT MepeXi BHUMAara€e BIJ 3alli3HUII HOBUX MIAXOJIB JO OpraHizarlii
JIOCTaBKHA BaHTaXiB, OCOOJMBO MpU B3a€MOJIl 3 IHIIMMHU BUJAAMH TPAHCHOPTY. 3a
TaKMX YMOB OCOOJMBOi aKTyaJIbHOCTI Ha0yBalOTh KOHTEMHEpHI IMEPEBE3CHHS SK
NEPCHEKTUBHUIN HANPSAM PO3BUTKY TPAHCIOPTHOI Taly31 3a y4acTi 3a113HUILI.

Exonomika Ykpainu noBruii yac Oyna crnpsiMOBaHa Ha poOOTy 3 KpaiHaMu
CH/, 1, six Hacmigok, Maibke BiACYTHS HeoOXigHA 1HGPACTPYKTypa KOHTEHHEPHHX
nepeBe3eHb. Ha choroani piBeHb KOHTeHHepHu3alii B YKpaiHi 3a pi3HUMH JaHUMH
cTaHoBUTH O1n3bK0 1-2 %, Tomi sk y kpaiHax A3sii — 70 %, y kpainax €BponeicrKkoro
Corozy — 45-55 %. Omnak aHami3 TEHJEHIli CBITOBOTO TOBAapOOOIry 1 TPaHCIOPTHO-
EKOHOMIYHHX TepeBar NepeBe3eHHs YH1(DIKOBAHUX YKPYITHEHUX BAaHTAXKHUX OJUHUITH
B KOOPAMHOBAHIN B3a€MOIIi pi3HUX BUIB TPAHCIIOPTY JA€ TIACTaBY JJISI BIIEBHEHOTO
MIPOTHO3Y TOJAIBIIOTO PO3BUTKY KOHTEHHEPHUX TEpeBE3eHb MPAKTUYHO Ha BCIX
OCHOBHHUX HampsMkax [2].

Jlist Hamoi KpaiHu 1€ OcOOJMMBO aKTyaldbHO, TOMY IO NapK BaHTAKHUX
BaroHiB 3a MPUPOJHUX NPUYMH 3MEHIIMBCS, OUIBLIICTh BAaroHIB BIJIpPaIlOBAIIN
MPU3HAYEHUN TEPMIH CIIY»KOH, ajie MPOAOBKYIOTh €KCIUTyaTyBaTUCs Oliiblie HIXK 25-
30 pokiB. YkpaiHa He MOXKe JOCTaTHBO €(PEKTUBHO 3a0€3MEUUTH MEPEBE3CHHS HABITh
BHYTpILIHIX cronydyeHb. Pa3oM 3 MM B yMOBax IHTETpyBaHHS YKpaiHU B
€BPOIEHUCHKY TPAHCIOPTY CHUCTEMY BHMAra€ThbCsl BIAMOBIIHICT MIDKHAPOIHUM
CTaHJapTaM TEXHIYHOI, TEXHOJOrI4HOi 0a3u, Mo MNoTpedye HEOoOX1THOCTI Yy
3aCTOCYBaHHI Cy4aCHHMX TEXHOJIOTIH mepeBe3eHHs BaHTaxiB [3, 4]. Tak koHTeHHEpHI
nepeBe3eHHsT 3abe3neuarh JOCTaBKY BaHTAXIB B «IBepel 10 aBepei» 0e3
IPOMIKHOTO TI€PEBAaHTAXKECHHS, CXOPOHHICTh IEPEBE3CHHSA BAHTAXIB, EKOHOMIIO
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pobouoi cuiM Ta CKIAACHKUX MPUMIIICHb, 37aTHI 3a0€3MeUYUTH MaKCHUMAaJbHO
IIBUJIKUH TIEPETHH BaHTAX1B Uyepe3 KOPJIOH Y KpaiHu.

OmHuM 13 KpOKIB 110 30UIBIIEHHS KOHTEWMHEpH3allli JepKaBU € PO3IMIUPEHHS
Mepexi TEPMIHANIB YKpP3ai3HUII, Y TOMY YHCHL 3 3Ty4E€HHSIM MPUBATHUX 1HBECTUIIIH,
0 JacTh 3MOTY MEPEepO3NOAUTUTH KOHTEHHEPH 3 aBTOMOOUILHOTO TPAHCIOPTY Ha
3aMi3HUYHUN. TakoX MiJBUIIMTYA PIBEHb KOHTEHHEpHU3allil JO0MOMOXKE YKIIAJaHHS
JIOTOBOPIB 13 CBITOBUMH JIOTICTUMHHUMH OIIEPATOPaMH, 30KpeMa, MPEACTAaBICHUMHU Ha
punky Ykpainu — DHL, Maersk, COSCO Tta inmmmu. /s 3abe3nedeHHs] po3BUTKY
KOHTEHHEPHHUX TEpeBe3eHb HEOOXiMHA MIATPUMKA 3 OOKY JIepKaBH, BIOCKOHAJICHHS
HOPMATUBHO-TIPAaBOBOi 0a3uW, 3aKjaJiaHHs MeXaHi3MiB (DIHAHCYBaHHS, B3a€MOZIS
MinicTepcTBa iHPPACTPYKTYpH, YKp3adi3HHIII Ta MUTHHIIL.

Otxe, KOHTEWHepu3alis BaHTAKOMIOTOKIB CIIPUSATHME YCHIIIHIN
€BPOIHTErpallii, PO3BUTKY 30BHIIIHBOI  TOPriBJIl  YKpaiHH, BIJHOBJIEHHIO
TPaHCHOPTHOT Taiy3l, MIJBUIIEHHIO €()EKTHOCTI Ta KOHKYPEHTOCIPOMOMXKHOCTI
YKpaTHCHKUX MEPEBE3EHb.
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TpancnopTHa ckiagoBa BIAITpa€ BaXJHUBY pOJb Yy CYYaCHOMY PO3BUTKY
JIep’KaBH, CIIPUs€ CTAHOBJICHHIO Ta BITHOBIICHHIO MO3UIIIH HA CBITOBOMY PHHKY.

Yepes BoeHHUH cTaH B YKpaiHi CUIBHO MOCTPAXKAAIN Pi3HI BUAN TPAHCIIOPTY.
[ToBiTpsiHI Ta MOPCHKI TIEPEBE3CHHS, SIKIO 1 3A1HMCHIOIOTHCS, TO MOB’s3aH1 3 TIEBHUM
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pusukoM. OOcsru nepeBe3eHb aBTOMOOUTFHUM Ta 3a113HUYHUM TPAHCIIOPTOM XO4a 1
BIIaJIM, OJJHAK OCHOBHE HABAaHTAXXEHHS MPHUXOAMUTHCS camMe Ha I BUIU TPAHCHOPTY
[1]. Omxe migBuineHHS e()EKTUBHOCTI POOOTH TPAHCIOPTHOI Taldy3i Ha ChOTOJHI
OB’ A3yIOTh HacaMIIepe]l 13 B3a€MOJIIEI0 aBTOMOOIIBHOTO Ta 3aJI3HUYHOTO BH/IIB
TPaHCIIOPTY.

JIOCBiJT €KOHOMIYHO PO3BUHYTHX KpaiH JOBOJUTH €PEKTUBHICTh MI>KHAPOIHUX
aBTOMOOUIbHO-3aJII3HUYHUX TIEPEBE3CHb, OTKE PO3BUTOK KOMOIHOBAHUX MEPEBE3CHb
cTpateriuno BaxJuBuid. OcTaHHIM YacoM €BpOMENUCHKOI0 KOMICIEI0 aKTHBHO
HOiATPUMYIOTBCSI HAayKOBO-TE€XHIUHI MPOEKTH, IO CHOPSIMOBaHI Ha PO3BAHTAKCHHS
aBTOILIUISIXIB BiJl BaHTOKHUX IE€pEBE3€Hb. BHACTIIOK Takol MOJITHKHA B KpaiHax
€BpOCOIO3y TMOCTIHHO YJOCKOHANIOIOTHCS TEXHIYHI 3acobu  KOMOIHOBaHOTO
TPAHCIIOPTY Ta TEXHOJIOTII IIepeBe3eHb [2].

Tepuropieto YkpaiHu KypcyrOTh KOHTEHMHEpPHI Ta MOI3au KOMOIHOBAaHOTO
TpaHcnopTy. Ha choroani HajmarokeHi HOB1 HaIlPSIMKH 3aJTI3HUYHUX MIEPEBE3CHb 10
Kpain 3axigHoi €Bporu, Je yCHIIIHO 3aCTOCOBYIOTHCS KOMOIHOBaH1 (KOHTpEHIepHi
Ta KOHTeHHEpHi) nepeBe3eHHs [3].

Posrasgatoun mepeBaru, siki 0OyMOBIIIOIOTh ChOTOJIHI aKTyaJIbHICTh PO3BUTKY
KOHTPEIJIEpHUX TepeBE3€Hh BaHTaXIB, MOXHA BWIUIUTA HACTYIHI BaXKJIUBI
3aBJIaHHS:

— BIPOBAPKCHHS HOBITHIX TEXHOJIOT1M MIEPEBI3HOTO MPOIIECY, 110 MOETHAIOTH B
co01 BIIHOCHO HEBUCOKY BapTICTh Ta BUCOKY IIBUJKICTh JOCTaBKU BaHTAXKIB;

— 3AIMCHEHHS OpraHi3aIliiHO-TeXHIYHOI pPOOOTH 13 CTBOPEHHS HOBUX
KOHTEHHEPHO-KOHTPEHUJICPHUX TEPMIHAJIIB Ta PO3BUTKY HOBUX TPAH3UTHHX
MapIIpyTiB JAHOTO HAIIPSIMY TIEPEeBE3CHHS;

— MOJKJIUBICTh 3aCTOCYBaHHS 10 €KCIIOPTHUX Ta IMIIOPTHUX KOHTPEHIIEPHHUX
NepPEeBE3CHb CIPOIICHNX MUTHUX TIPOLIEAYP 1 JOSITBbHUX Tapu(PHUX CTABOK;

— rapaHTyBaHHsI Oe3MeKr Ta 30€peKCHHs] BAHTAXIB 1] 4ac PyXy HE3aJIeKHO
B1JI MIOTOTHUX YMOB.

Jist  3aiiicHeHHST €(EeKTHUBHOTO PO3BUTKY KOHTPEWUJIEPHHX MEPEBE3CHb
NOoTpeOyIOTh MOAANBIIOTO BPEryJIOBAaHHS MHTHI NPOLEAYpPU MEPETUHY KOPJOHIB,
pO3MOAUT JOXOAIB MK yYYaCHHKaMH MEPEBI3HOTO MPOLECY, a TaKOoX CHPUSHHSA 3
OOKy JepiKaBH 11010 HOPMATHUBHO-TIPABOBHUX MUTaHb. PillIeHHs IIUX 3a/1a4 3aI[iKaBUTh
HOBUX 3aMOBHHKIB, TIJIBUIIUTh KOHKYPEHTOCIIPOMOXHICTh  KOHTPEHJIEPHHUX
NIepeBE3CHb, 110 BIUTMHE Ha (popMyBaHHS €(DEKTUBHOI TPAHCTIOPTHOI CHCTEMH KpaiHH.

Jliteparypa

1. llepxaBHa ciyx0a cTaTUCTUKA YKpaiHu. OOCST MepeBe3eHUX BAHTAXKIB 3a
Bugamu Tpancnopty. URL: https://ukrstat.gov.ua/.

2. Korenko A. M., Kpameninin O. C., Illanatina O. O. YagockoHajaeHHS
mpoiiecy KOMOIHOBaHMX TIEPEBE3CHb BaHTaXiB. CXiTHO-EBPOMEHCHKUNA KypHAT
nepeoBux TexHosorii. 2014, Bum. 4/3(70). C. 4-8.

3. H. O. Prymachenko, O. O. Shapatina, O. S. Pestremenko-Skrypka, A. V.
Shevchenko, M. V. Halkevych. Improving the technology of product supply chain
management in the context of the development of multimodal transportation systems
in the European union countries. International Journal of Agricultural Extension.

79


https://ukrstat.gov.ua/
http://journals.uran.ua/eejet/article/view/26269/23983
http://journals.uran.ua/eejet/article/view/26269/23983
http://journals.uran.ua/eejet/article/view/26269/23983

Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

Special Issue 01/Issues of Legal Regulation in Agrarian and Tourism Space. 2022. P.
77-89.

V]IK 656.1
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[lepeBe3eHHs MBUAKONICYBHUX BaHTAXIB MOJUISETHCSA HA: MICbKI, MIXXMICBKI Ta
MDKHAPO/IHI, 110 BIAPI3HSIOTHCS SK BIJCTAHHIO IOCTABKH, TaK 1 yMOBAaMH OpraHi3arii
NEPEBE3CHHS.

Micpki nepeBe3eHHs XapaKTepU3YIOThCS MaJlUMU BIACTaHSMU JIOCTaBKU
BaHTaXYy W, SIK IPABWJIO, HASIBHICTIO JEKUIBKOX OJEP>KYyBayiB BaHTAXy Ha MapIIPYTi,
TOOTO aBTOMOOLIL 3JIHCHIOE JOCTABKY BaHTaXy MO PO3BI3HUM MapiipyraMm. [lpu
OPOMY Yac JOCTaBKM BaHTaXy BIJ IMOCTa4aJbHUKAa JO NEpPIIOro CroXKUBaya
cTaHOBUTh Omm3pko 20—40 XB., a Yac JOCTaBKM BaHTaAXY MK JeKiIbKOMa
CHOKMBaYaMH MoKe CTaHOBUTH 10-20 XBWiIMH. Y MDKMICHKHUX TEPEBE3CHHSIX
3MIACHIOETBCS 3aBAHTAKEHHSI W PO3BAaHTAXEHHS BIApa3y BCl€l MapTii BaHTaxXy.
[TomepeHe OXOJOKEHHS BaHTAXy Iepe]] HABAaHTAKECHHAM TAaKOX 3HIMCHIOETHCA
HEYacTO, 1 CHCTeMa OXOJIOJDKEHHS Ky30BY HAWUacTille BUKOPHCTOBYETHCSA IS
3aMOpPO’KYBaHHs a00 OXOJIOPKEHHS BAHTAXY IT1]1 Yac pyXy BaHTaKHOTO aBTOMOOLIIS B
TOM 4ac, K BOHA MOBHHHA TUIBKH KOMIICHCYBATH MIPHUILTUB TEIUIA YCEPEIUHY Ky30Ba.
CucremMn OXOJIOI)KEHHSI M TMOBITPOOOMIHY B Ky30Bax — HE JU(EpPEHUIIOITHCA
3aJIeKHO BiJI BAHTAXY, [0 3HMKYE IXHS €PEKTUBHICTH 1 30UIBIITY€E BTPATH MPOAYKTY
miJ dYac TiepeBe3eHHs. MDKHApOJHI TMEepeBEe3CHHS MaloTh BEIUKY BIJICTaHb
NepPEeBE3CHHSI, 3apa3 IiJl Yac BiliHU B YKpaiHi, HABAaHTa)XCHHS HA TPAHCIIOPTHY Tally3b
BIIOYBAa€EThCS CcamMe€ Ha AaBTOMOOUIBHUN TPAHCIOPT, MYHKTH TPOMYCKYy HE
CIPABJISIIOTHCA 3 YEProlo, TOMY XOJOAUIIbHE OO0JIaTHAHHS MPAIIOE JACKITbKa THKHIB
0e3 3ymWHKH, II0 30iablllye BUTpaTH Ha mnepeBe3eHHs [1]. Sk mpaBwio, B
MDKXHApOJHOMY CHOJY4YEeHHI, JOCTaBKa BiIOYBA€THCSA 0 CKIIAAY OINTOBOI MEpexi, a
Jlajl MepeBaHTAXKEHHSI B TPAHCIIOPTHI 3aCO0M MEHILIOT BAHTAXKOMICTKOCTI.

KosxHa komnaHis 1IyKae pilieHHs A7 MiABUIIEHHS €(EeKTUBHOCTI YIPABIIHHS
JOTICTUYHMMHU TIpollecaMu Ui  OTPUMaHHS T[epeBar Tmepel KOHKYpEHTaMH.
VYrpaBiiHHS JIAHIIOTaMU TTOCTABOK O3HAYa€ YIpPaBJIiHHSA MOTOKAMH 1 3a0€3MeUeHHS
e(eKTUBHOT KOOpMHAIlli BAHTAXOBIANPABHUKIB, BAHTAXK00I€PKyBadiB, BUPOOHHKIB,
JIOTICTUYHUX Ta TPAHCHOPTHUX KOMIIAHIA 1 KIHIIEBUX CIOKHMBayiB, SIKI KYIYIOTb
TOBAp B TOPTIBEJIBHUX Mepexax. HallOouibll CKJIagHAM €TarmoM B YIPaBIiHHI
JAHIJIOTAMH TIOCTAaBOK € TIPOIEC TPUWHATTA PINICHHS, TaK sK HE0OX1THO
MpOaHaJi3yBaTH O€3J1iY B3a€EMOIIOB'I3aHUX, YACTO XaOTHUUHUX MOfid. [ Toro, mob
JOCATTH 3arajbHOTO 3HIKEHHS BUTPAT B JIAHIIO31 MMOCTavyaHb MpPU 33JaHOMY pIBHI
SKOCT1 OOCITYrOBYBaHHSI KIHIIEBUX CIOKHMBadiB HEOOXITHO 3HANTH KOMIIPOMIC MiX
BapTICTIO, CEPBICOM, SKICTIO 1 4aCOM.
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Komm'rotepae monenmioBaHHST — I11€ METOJ| BHpINIEHHS 3a7ad aHamizy abo
CHUHTE3y CKJIAJHOI CHCTEMH Ha OCHOBI BHUKOPHCTaHHS i1 KOMITFOTEPHOI MOJEIi.
ImiTaniiine MoOJEIIOBaHHS, SK CKJIAJ0Ba KOMIT FOTEPHOTO MOJICTIOBAHHS, JO3BOJISIE
noOyyBaTh OUIBIIICTh MOXJIMBUX CTaHIB aHAI30BaHOI CHUCTeMH.. ImiTtaiiitHe
MOJICJIIOBAHHSL  Jla€ HaWKpamyi pe3yJbTaTd [JIi MOJENIOBaHHS CHUCTEM 3
HEBU3HAYCHICTIO a00 3 IMOBIPHICHHM XapaKTEPOM.

MareMaTuyHO MpopaxyBaTH BCl MOXJIMBI BapiaHTU TMOBEAIHKU CUCTEMHU —
TPYAOMICTKE 3aBJaHHS JJIs KOMIaHif, a BUKOPUCTAHHS B PO3PaxyHKaxX CepemHiX
3HAa4YeHb Ja€ HETOYHI pe3yJabTaTH. EKCIEepHMEHTalIbHO BCTAHOBJICHO ONTHMAJbHI
napamMeTpu TPAHCIIOPTHO-TEXHOJOTIYHOT CHUCTEMH pO3BE3EHHS JpiOHMX mMapTid
MIBUIKOTICYBHUX BaHTaXIiB: MOTpiOHA MICTKICTh TEpPMIHAJIB, MapK BaHTAXHHUX
aBTOMOO1JIIB Ta iX BAaHTaXOMICTKICTb.

ImiTamiitHe MOJETIOBaHHS JYXE€ 4acTO 3aCTOCOBYEThCS Yy 3axigHii €Bpori Ta
CIIA, ue MojentoBaHHS J03BOJIAE CTBOPIOBATH HOBI YW OINTHUMI3yBaTH ICHYIOY1
JoricTuyHl  cucteMu. JIIs  CTBOpeHHS iMiTamiiiHoi Moxem Oyino  oOpaHo
TUCTpUOYTUBHA JIOTICTHKA TEPEBE3CHHS IIBUIKONCYBHUX BaHTaXIB 3 JOTPUMAHHS
TEMIEPATYPHOTO PEKUMY BaHTAXY I11]1 YaC BCOIO TEPMIHY JOCTAaBKH. 3 IIEF0 METOIO
BaHTa)KHI 30HU BIJIMPAaBHHUKA Ta OJIEpP’KyBaya BaHTaXy OOJIAIHYIOTH CIEHIaJIbHUMU
TaMOypaM# 3 PI3HUMHU TPUCTPOSIMU Y BHUJIl THYYKHX IITOP TOMLIO, PO3POOIIOIOTH
3aX0AM MO0 3OUTbIIEHHS BaHTAXHUX MICIb Ta CKOPOYEHHS TPHUBAJIOCTI
HABAHTAXKYBAJIbHO - PO3BAHTAXYBAJIbHUX POOIT.

JUtst MiHIMI3alli BTpaT XOJIOAY INpHU NEPEBE3€HHI BHUKOPHUCTOBYIOTH 3aXOJU:
nonepeHe yrpynyBaHHS TOBApiB 3T1THO YEPTrOBOCTI OOCIYrOBYBaHHSI CIIOKMBAayiB
BaHTAXXy Ha MapuipyTi; BHOIp BHCOKOSIKICHOTO TaKyBaJbHOTO Marepiany;
3a0€3MeUYeHHs] IHTEHCHUBHOTO 1 HU3bKO TEMIIEPATYPHOrO OXOJOJXKEHHS KY30BIB 1
BaHTaXy NEpe]] 3aBaHTAKCHHSIM.

KosxHoro pasy mpu BUKOHaHHI TIEPEBE3CHHSI MOTPIOHO BpaxoBYyBaTH 0Oaratro
dakTopiB s TOTO, 00 BUAATH BOMII0 MapHIpyT MEPEBE3CHHS, TOMY IMiTalliiiHa
MOJIeNIb 3 TIOEJHAHHSAM areHTHOTO Ta JUCKPETHO-TIOJIEBOTO MPHUHIIUIIIB, JAOIOMArae
BUOpaTH ONTUMAJILHY CTPATETIIO JUIsl MiHIMI3AIlll BUTpaT.

Po3pobnieno imiTarliiiny MoOJeNb PO3BI3HOTO MapUIPyTy IpiOHUX TapTiid
IIBUKONICYBHUX BAHTAXIB y TOPTiBEJIbHY Mepexki. Mojienas po3po0eHo Ha OCHOBI
JTUCKPETHO-TIOJIIEBOTO Ta AareHTHOro MpuHIMMIB. Ha BigMiHY Bil I1CHYIOYHX
CTOXaCTUYHUX MOJIETICH 1aHa MOJIENb JO3BOJISE:

— JUHAMIYHO 3MIHIOBATH PO3BI3HUM MapuipyT, 3aleKHO BiJg (aKTHUHOI
HAsIBHOCTI BaHTAXY;

— BCTAHOBJIIOBATH TPAHUYHUIA MIHIMAJIbHHUI OOCSAT BaHTaxy, 110 MOXe OyTH
JOJaHUM 710 BIANPABKH Y BIATIOBITHUN MyHKT MIPU3HAUYCHHS;

— ONTUMI3yBaTH TMOTPIOHMM Tapk TpaHCHOPTHUX 3aco0iB  Ta  ix
BaHTAKOMICTKICTB;

— CKOPOTUTHU YacC OYIKyBaHHS aBTOMOOUIeM (OpMyBaHHS MapTii BaHTAXKYy IS
PO3BI3HOTO MapIIPYTY.

VY pe3ynbTaTi €KCHEpUMEHTY 3a KpUTEpisIMH MiHIMI3allil 4acy, TpaHUYHHUX
(pamioHaNPHUX Ta HAAIWHUX) PIBHAX BUKOPHUCTAHHA MAapKy Ta BaHTAXHOI MICTKOCTI
TPAHCTIOPTHUX 3aC001B, BU3HAYECHO ONTHUMAJIbHY KUTbKICTh BaHTAKHUX MamuH (1 mpu
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MICTKOCTI 5 TOHH; 2 mpu MicTKOCTI 3 ToHHu). [Ipm 1bOMYy KOJIMBaHHA OOCATY
BaHTA)XHOI MacHW Ha TPAH3UTHOMY TEPMiHaJl HE € KpUTUYHHUM 1 HE TIEPEBUILYE TBOX
MICTKOCTEH BaHTaXHUX MariuH (BianoBiaHo 10 Ta 6 TOHH).

BcTanoBneHO OCHOBHI TEXHIKO-€KCILTyaTallliiHI TOKa3HUKH (DYHKI[IOHYBaHHS
TPAHCIIOPTHOI CHUCTEMH: MaTeMaTHYHE OYIKyBaHHS dYacy oOOOpOTy aBTOMOOLNIB,
JIOCTaBKM BaHTAXIB 13 BpaxyBaHHSAM 3aTPUMOK ITiJl 4aCc HAKOMUYCHHS [0 HOPMH
MICTKOCTI TPaHCIIOPTHOTO 3ac00y, KOJIMBaHb 0OCSTIB BAHTAXKHOI MacH Ha CKJIaJIi.
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OCOBJIMBOCTI IHTET'POBAHOTI'O JIOTICTHYHOTI' O NI AXOAY
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e-mail: taravol79@gmail.com

3a OCTaHHI POKHM TPaHCIOPTHA Taly3b YKpaiHM My’Ke€ aKTUBHO 1HTETPyBaJlaCh
70 3arajbHO€BPONEICHKOI E€KOHOMIKM. Bce 1e 00yMOBWIO 3HAa4HI CTPYKTYpHI
NEPETBOPEHHS B JIOTICTUYHMX 3B’s3Kax. 3abe3ledeHHs Ta BUKOPHUCTAHHA B
TPAHCTIOPTHO-JIOTICTUYHUX TPOIEcax EJNEeKTPOHHUX TMPHUCTPOIB KEpyBaHHSI Ta
€JIEKTPOHHOT ~ OOpoOKM  1HQoOpMalii MEPEeKOHJIMBO  JEMOHCTPYE  MepeBaru
iH(popmarriiinoi sorictuku. Lle BinOyBaeThCs 3a paxyHOK mepenadi MOBIAOMIICHb,
BIJIMOBIIAJILHICTH 32 K1 HECYTh KOKEH 3 YUaCHUKIB MPOIIECY, a TAKOXK 3a JOIMIOMOTOIO
nepeadaueHoi MKHAPOAHUMU CTaHapTaMy TPAHCTIOPTHOT TOKYMEHTAITI].

CyvacHi yMOBU TpPaHCIIOPTYBAaHHS BAaHTAXIB MepeadadaroTh 00’ €IHAHHS BCIX
YYaCHHKIB JAHOTO TMPOIECY B IHTErPOBaHI JIOTICTUYHI MEPEXi, SKI JO3BOJSIOTH
3a0e3nevyyBaTd OUIBII IIBHJAKY Ta BYACHY JOCTaBKy MNPOAYKLII CIOXHBayaM 3
MIHIMAIBHUMH BUTpaTamMu. BUpIIIEHHS 1IbOTO TMHUTAHHS MOXIIMBE 32 PaxXyHOK
BIIPOBAPKEHHS] HOBUX I1JIX0/1IB — BUKOPUCTAHHS IHTETPOBAHOI JIOTICTUKH.

HeoOxiganmu nepexyMmoBaMu 1J1sl iXHBO1 €(heKTUBHOI peaizaliii €:
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* MOJANbIIMN PO3BUTOK KOHKYPEHTHOTO CEpEAOBUINA MDK YYaCHHKAMU
TPAHCIOPTHOTO PUHKY CIPSIMOBAHOTO Ha SIKICHE OOCIYroBYBaHHS 3 MIHIMaJIbHUMU
BUTpATaMU BJIACHUKIB BaHTAXIB;

* TIPUCKOPEHHS TPOIECiB 00 ’€qHAHHS MIX IMIJNPUEMCTBAMU PIZHUX Taly3eH,
BIPOBA/PKCHHS HOBUX OpPTaHI3alliMHUX MIISAXIB CIIBIpAIll — JOTICTUYHUX JIAHIIOTIB
Ta JIOTICTUYHUX MEPEXK;

* IIUPOKI TEPCIEeKTHBH B cdepl cydacHUX I1HPOpMAIIMHUX TEXHOJOTIH, SKi
3a0e3MevYyloTh MOXJIMBOCTI /Il SIKICHOTO KEpyBaHHS BCIMa HampsMKaMu
TPAHCTIOPTHOT AiSTBHOCTI.

CtpiMKUH pO3BUTOK EKOHOMIYHHUX BIIHOCHH Ta TPAaHCIOPTHUX OMEpallii,
CYBOpl pPECYpCHi JIIMITH 3yYMOBIIOIOTh CTPIMKE 3POCTAHHS MIBUIKOCTI OCHOBHHX
NOTOKIB TPH 3MEHIIEHHI KIIBKOCTI MOCEPEIHUKIB B TPAHCIOPTHUX JIAHIIOTaX.
Boanoyac Bci ydyacHUKH CHUCTEMH OTPUMYIOTh HHU3KY I€peBar, siki J03BOJSIOTH
3MEHIIUTH 3arajibHi BUTPATH W MIABUIIUTU SKICTh (DYHKIIOHYBAHHS BCI€I CHCTEMH.
Jlana cuctema 301JblITye BUPOOHHYI MOXKIIMBOCTI OKPEMUX MIJIPUEMCTB 32 PaXyHOK
BUKOPHCTAHHS PECYPCHUX MOKIIMBOCTEHN THIINX YYACHUKIB.

OCHOBHOIO METOIO JII0YO0i MporpamMu MOJEpHi3allli TPAaHCIOPTHOI CHUCTEMU
Vkpainu mnepeadadeHo MiABUINECHHS 30aJaHCOBAHOI MISUTBHOCTI, €(EeKTUBHOCTI M
0e3MeKH TPaHCIIOPTHOI CUCTEMHU KpaiHH, sika OyJie CIIpOMOIKHA 3a0€3MEYUTH KUTTEBO
BXJIMBI HaIllOHANIbHI 1HTepecH. [Ipore 3anuimaroThCs MPOOJIEMHU, IO CTOSTH Ha
3aBaJll MAKCUMaJIbHOMY PO3BUTKY TPAHCIIOPTHUX MOCIYT:

* HU3bKUU PIBEHb MIKIay3€BOi Ta MIKpPEriOHAJIbHOI KOOPAMHALII B PO3BUTKY
TPaHCIOPTHOI 1H(YPACTPYKTYPH;

 cnabKe BUKOPHCTAHHS TPAHCIOPTHUX KOMYHIKAIlINA IS JOCTaBKU TPAH3UTHUX
BAHTAaXIB;

* TOBUIbHE BJIOCKOHAJECHHS TPAHCHOPTHUX TEXHOJOTIN 1 HEAOCTaTHIN 3B'SI30K 3
BUPOOHUYMMHU, TOPTIBETLHUMHU, CKJIAJICBKUMH 1 MUTHUMH TEXHOJIOT1SIMU;

* JOBOJI HUBBKUN piBeHb 1H(OpMATH3allli TPAaHCIOPTHOIO MPOIECYy Ta
1H(DOopMaIIiHOT B3aEMO/I1T TPAHCTIOPTY 3 1HIIIMMHU Taly3siMUA €KOHOMIKH.

Came ocTaHHA 3 HaBeJACHUX MPOOJIEM TMOSICHIOE aKTYaJbHICTh 3aCTOCYBAHHS B
TPAHCHOPTHIN JIOTICTHUIIl 1HPOPMAIIIHHOTO 3a0€3MeUCHHS.

JloHenaBHA OCHOBHHUM HAMPSIMKOM YCIIIIHOTO 1CHYBaHHS TMIANPUEMCTBA
BBa)XKaJlaCh BUKIIOYHO PHUHKOBA OpieHTaria. Xoya [Js CTa0lIbHOTO PO3BUTKY
BUPOOHMIITBA MIANPUEMCTBA MOBUHHI BUOMpaTH 1 KoMOiIHyBaTH pecypcu. Hampsimoxk
OpI€HTAIlll HAa PECYpPCHU MIATBEPKYE TEOPII0 MPO BUHATKOBE 3HAYEHHS IHTETPOBAHOI
JIOTICTHKH.

Cepen 0CHOBHHMX OCOOJIMBOCTEHM 1HTErPOBAHOI JIOTICTUKH, 1110 BIUIMBAIOTh HA
(GyHKIL10HYBaHHS TPAHCIIOPTHOT CUCTEMU CII1JT 3ayBAKUTH:

* ¢opMyBaHHS Ta BHKOPWUCTaHHS KIIOUOBHX KOMIIETEHIIIA, IO Tepeadadae
OUTbII €EeKTUBHE MOETHAHHS PECYPCIB, SIKUX HE MA€ Y KOHKYPEHTIB;

* 30epeKECHHS CTAaOLIPHUX  KIIOYOBHX KOMIIETCHIIIH B  JOBTOCTPOKOBIii
CTpaTeTiyHiN EPCTIEKTUBI,

* MOXJIMBICTh KJIEHTIB OTPUMYBATH BUTOAM AJisi ceOe, TOTOBHICTh OIJIauyBaTH
JOJJaTKOB1 TIOCTYTH.
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Takum uYMHOM, 3acCTOCyBaHHS I1HTETPOBAHOTO JIOTICTUYHOTO MIiAXOAy Ha
TPAHCIIOPTI 3 BUKOPUCTAHHAM <JIAHITIOXKKA IIIHHOCTENY, Oy/Ie CIIPUATH PO3BUTKY BCiX
YYaCHHUKIB TPAHCIIOPTHO-JIOTICTUYHUX MTPOIIECIB.

YK 338.49
IHTEHCU®IKALIIA TPAHCITOPTHOI'O TPOLECY ITPU
OBCJIYT'OBYBAHHI ObOPOTHUMMU ITPUYEITAMUA
3EPHO3BUPAJIBHOI'O KOMIUJIKECY

BoponkoB Ouekciii AHApiiloBMY acmipaHT,
Biooxkpemnenuii cmpyxkmypnuti niopo3oin "®axosuii koneodxic indcenepii, ynpasiinHsi
ma 3emaesnopaoxysanunsn” Hayionanvno2o asiayitinoco yHigepcumemy,
e-mail: voronkov.oleksii@kitz.nau.edu.ua

[Ipu opranizaiii TpaHCHOPTHOTO  OOCITYrOBYBaHHS  3€pHO30MPATILHOTO
KOMIUIEKCY 3a CXEeMOI0 OOOpOTHMX mpuyeniB (puc. 1) mnparmynu noOyayBaTu
TPaHCIOPTHO-TEXHOJIOTTUYHUI Tporiec TakuM uuHOM [1], mo6 poborta 30upaIbHUX
MallMH HE 3ajieXana BiJ TPAHCIOPTY, TOOTO TPaKTOpP-TArad BYACHO JIOCTABIISIE
MOPOXKHIN Mpuyen Ha mojie, He Oepyyu ydacTi B Ipoiieci 300py 3epHa, 3abupae
3aBaHTKCHHI PUYIIT | TPAHCIIOPTYE HOTO Ha MepepoOHO-0YMCHUI KOMILTEKC [2].

JInst BUpIIIEHHS TIOCTaBJIEHOTO TIMTAaHHS aBTOPOM, OyJ0 OOrpyHTOBaHO
ONOPHUM TPUCTPIA HamiBOpUYerna, podoTa 1 NPHHOWIN Jii skoro omucadi [3].
TexXHONOTIYHMI MpOIEC TPAHCIOPTYBAHHS 3€pHA 3 BUKOPUCTAHHSIM OIIOPHOTO
NPUCTPOIO HAMIBIpPHUYENA TMependadae Horo poOOTy B KOMIUIEKCI 3 PO3pOOICHUMU
paHune 3UIMHAM TIPUCTPOEM TATa4da 1 MpUYerna 3 MEXaHi3MOM aBTOMAaTHYHOTO
3'eJHaHHSA iX rigpocucteM [4].

Puc. 1. Ilpouec TpaHCIIOPTHOTO 00CJIYTOBYBAHHS 000POTHHMHU NPUYEeNIaMHU
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Amnani3 JaHuX IpoOiriB Npu BUMAJAKOBOMY PO3MOJILIL MICIh HAMOJIOTY OyHKepa
3 BUKOPDUCTaHHSIM CHUCTEM CYIYyTHHUKOBOI HaBiraiii Ta MOHITOPUHTY JO3BOJIMB
BUSIBUTH palllOHAIIbHI BapiaHTU MPOKIAJIKK PO3BAHTAXyBaJIbHUX Marictpaieil. Tak,
npu J0BXKUHI ToHy MeHme 2000 M 1 BpoxkalHOCTI He OuIblne 2 T/ra JIOIIILHO
MPOKJIAJIaTH OJHY PO3BaHTAXKyBajbHa Marictpaib 3 koopauHatamu 0,5 Ip (me Ip —
poboua TOoBXKWHA TOHY), NMPH M0BXKUHI ToHY Bia 2000 M 1 BpokaifHOCTI MoHaa 2 T/p
JIOITIILHO TIPOKJIaJAaTH TPU MaricTpaji, oaHa 3 SKUX MOCepeArH] 3aropoau Oy1e MaTu
koopaunatu 0,5 lp, a OiyHi, po3TamIoBaHi MO Kpasx 3aropoiH, MPOKIATAr0ThCS Ha
Bizcrani 0,17 lp, mo 3abe3nedye B 3 pa3u CKOPOUCHHS CEPEAHBOTO MPOOITYy MaIlvH
IO TIOJTIO, BiAIOBIIHO 145 1462 M.

B pe3synprari  eKCHepUMEHTATBHUX  JOCIIDKEHb 3 ypaxyBaHHSAM
BUILIEBUKIIAJIEHOT0 OylM  OTpUMaHl  3aJE€KHOCTI TOKAa3HUKIB  €(EeKTHUBHOCTI
(GyHKIIOHYBaHHS 30MpaibHO-TPAHCIIONOPTHOTrO Kommekcy (mami — 3TK) Bixg 3MiHH
KUIBKOCTI TPAKTOPIB-TATA4UIB B CUCTEMI sl IEPEBE3€Hb MPSIMOTOYHHUX 1 0OOPOTHUMU
npuyenaMy. AHaii3 MOKaszye, M0 13 30UIBIICHHSIM KIJIBKOCTI TPaKTOPIB-TATAdiB B
cucTeMi KOe(illlEHT TMPOCTOI 3HWKYETHCS, TPAHCIOPTY — 3OUIBIIYETHCA, a
npoayktuBHicTh 3TK migBumyetrsest 1o tux mip, noku Kk = 0, mo, B cBOl0 4epry
JOPIBHIOE ~ MakCHMajJbHOMY 3HaueHHI. [Ipu 1pOMYy TOYKa MaKCUMyMy
npoayktuBHOCTI 3TK BU3HAUae paifioHabHE YUCIIO TPAKTOPIB-TATavyiB B CUCTEMI.

BuxopucranHs 0OOpPOTHHMX MPHUYEIIB JJI TPAHCIOPTHOTO OOCITYyrOBYBaHHS
3TK 3Hmxkye noTpiOHY KIIBKICTh TPAHCHOPTHUX 3aCO0IB HA M OJUHUIb, IPU LBOMY
3HIKYIOTBCA KOe(DILIEHTH NPOCTOK NPUOMPAIbHUX MAIIMH Ta TPAaKTOPIB-TATadiB B
3aJIe)KHOCTI BiJl BIJICTaHI MEepeBe3eHb. AHAJI3 MOKa3ye, 10 31 301UIbIIEHHAM BlJCTaHI
nepeBe3eHb koedimieHT npocroto 3TK sk TeopeTHyHui, Tak 1 eKCIepUMEHTATbHUI
3pOCTaE, a TPAKTOPIB-TATAYIB 3HIKYEThCA. [Ipu mboMy 3a yMOBH, IO MaKCHMajbHE
3HaueHHs1 npoayktuBHocTi 3TK pocsaraersess mpu Kk — 0, mpeacraBisieTbes
MO>KJIMBUM BU3HAYEHHS PAIllOHAIILHOTO BiJCTaHb MepeBe3eHb L=5 kM, mpu sKomy
Kx <0,05, KT <0,10, xoedimienT norokorocti € = 0,93.

ExcriepumenTanbHi  AOCTIDKEHHS TIEpeBE3€Hbh OOOPOTHMMHU MpUYETIaMHu
MIPOBOIMJIMCS Ha TIOJIIX 3 BpoxkaiHicTio 10 1,2, 2,2 1o 3,2, mpu BiACTaHI NMEPEBE3CHb
Bim 2 g0 6 kM. Ilo Bcix BapiaHTax B SIKOCTI TPaHCHOPTHUX 3aco0iB
BUKOpPUCTOBYBaJIMCh TpakTopu-Tsiraui T-150K 3 mpuuemamu O3TII-9557. Amnamnis
pE3yJIbTATIB BUTPAT Yacy 3MiHU J03BOJIIE€ BUSBUTH, 1m0 9ac pobotu 3TK cTtaHOBUTH
64,5-81,8 %, yac yCyHeHHSI TEXHIYHUX HecnpaBHocTel 2,3—8,9 %, yac BUBaHTa)KEHHSI
oynkepa 14,6—18 %, yac npocToro B O4iKyBaHHI BijibHOTO nipuuena 1,3-8,6 %.

Tabmuus 1 — IopiBHSAJILHI JaHi TeopeTHYHHX i ekcnepuMeHTaabHuX 3T3
NpH NepeBe3eHHsIX 000POTHUMH NMPUYENaMH

IToxaznuku 3TK 1 2 3 4 5 6
YporkaiiHICTh, T/Ta 4,2 4,2 4,2 4,2 5,2 5,2
Bijcranp nepeBe3eHHs, KM 4 4 2 2 3 3
KiJIbKICTh TPAaKTOPiB-TATaYiB, IIT. 1 1 1 1 2 2
KinpKicTh npulleniB, 1IT. 2 2 2 2 2 2
Koediuient npocrost 3M, % 4,4 6,2 3,9 5,5 5,9 7,3
Koedimient mpocros T3, % 8,8 7,9 8,1 6,7 7,3 5,6
[Tponykrusiacts 3TK, 1/cM 116 102 178 159 228 207
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JI1st TpaKkTOPIB-TSAraviB yac BIALENKH 1 MPUYITUTIOBAHHS MPUYEa CTaHOBUTD 2,3—
11,6 %, 4gac pyxy 49,8-55,2 %, uvac poszBaHTaxkeHHs 13,5-21,2%, 4vac ycyHEHHsS
HecnpaBHocTeit 0,2—1,9 %, yac mpocToro B O4iKyBaHHI HaBaHTa)keHOro mpuyena 10,5—
34,4 %. Iloka3nuku TeopetTryHux 1 ekcriepumenTaibHux 3TK mpencrasneni B Tabmimii
1. Po3paxyHKOBI  pe3yJbTaTd  TEOPETUYHUX  JOCIDKEHb  OMU3bKI [0
EKCIIEpUMEHTATIbHUX.

AHaJi3 NOPIBHAJIBHUX JJAHUX BaplaHTIB IIEPEBE3CHbB JI03BOJISIE 3pOOUTH BUCHOBKH,
110 TIPY MEPEeBE3EHHIX 00OPOTHUMHU MPHUYEIAMHU MOTPIOHE YKCIIO TPAKTOPIB-TATAUIB HA
25 % wmeHIe, HK MPU TPAMOTOYHHUX. TaKMM YHWHOM, TPAHCIOPTHE OOCITyTrOBYBaHHS
30MpabHAX MAIMH 332 CXEMOIO OOOPOTHHMX TMPHYEIIB 3 3aCTOCYBAaHHSIM JO3BOJISIE
3pobutu poboty 3TK HezanmexxHoi Bin poOOTH TpakTOPIB-TATadiB, IO MPH BiACTaHi
NIEPEBE3EHb JI0 5 KM JI03BOJISIE MIABUIMTY NpoayKTHBHICTE 3TK Ha 4,9 %.
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Hayionanvrnuii ynisepcumem biopecypcie i npupo0okopucmy8aunHs Ykpainu
email: L_titova@nubip.edu.ua

CilbCbKOTOCIIONAPCHKHUIT  30IpHUM  BaHTaX  sBIsiEe  COOOI0  CYKYIHICTb
TeHepabHUX, SKI TEPEMINIYIOThCS EKCIETUIIAHUM TMIAIPUEMCTBOM BiJ PI3HHX
BAaHT)KOBJIACHUKIB B OJJHOMY TPAHCIIOPTI IO PI3HUX MyHKTIB MPU3HAYCHHS.

PospizHsitoTh abpeBiaTypu, IO XapaKTepU3YIOTh PUHOK TPAHCIOPTYBAHHS
redepanbanx BaHTaxiB — FTL (full truck loaded — noBHe 3aBaHTa)keHHS Ky30Ba),
PUHOK TPaHCIOPTYBaHHS ClIbcbKorocnoaapchkux 30ipHux BantaxiB LTL (less than
full truck loaded — HermoBHe 3aBaHTaXeHHS Ky30Ba) [1].
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J1is1 361pHUX BaHTaXXIB B HAYKOBIH JIITEpaTypl HABOSTHCS PI3HOMAHITHI BapiaHTH [2]:

1. OpnuH BiANpPaBHUK Ta OJIMH OJIEPKyBay, aje TOBAPU PI3HOPIJIHI.

2. OpauH BiANpPaBHUK, KUTbKA OTPUMYBaUiB, TOBAp PI3HOPIAHUIMA.

3. Pi3Hi BigmpaBHUKH, Pi3HI OTPUMYBayi, pI3HOPIIHHUI TOBAp.

BanTax € 301pHUM, SKIITO BIJMOBIIa€ HACTYITHUM KPUTEPISIM:

1. Bara MeHII JAOMYCTUMOI BEJIMYMHU JJIs TEPEMIIICHHS B OJHOMY
TPaHCIIOPTHOMY 3ac001 (KOHTEHHEP, aBTONPUYIIT, HAMMIBIIPUYIIT Ta 1HIIIE);

2. OOcsr MeHII JOMYCTUMOi BEJIWYWHU JJIS TEPEMIIIEHHS OJHOMY
TPAHCIIOPTHOMY 3aC001.

3. Bantaxx HeoOXimHO mepeMimartd B OJHOMY TPAHCIOPTHOMY 3aco0i 3
IHIITMMY BaHTaKaMH.

CtpykTypyBaHHs 30ipHHX BaHTaXIB IOB'A3aHI 3 TUM, IO E€KCIEIUTOPCHKOI
oprasizauii JOBOAUTBHCS OCHAIIYBATH TEPMIHAJIbHY MEPEXY pIZHUX pIBHAX. Y
IpoIiecl MepeMilleHHs I1l€i KaTeropii BaHTa)K1B 3aJil0€Thcs Kiabka jaHoK [3]. Ha
NEepIIOMYy Ta 3aKIIOYHOMY eTamnax (DYyHKIT BUKOHYIOTh BIJIPABHUKH BAHTAXY Ta
OJIep)KyBaui, Ha TMPOMDKHUX CTafisiX MJiSUTBHICTH 3A1MCHIOIOTH TPAaHCIOPTHO-
norictuyHi nentpu (TJIL) pizHux piBHIB (MICIEBUI, pEriOHATILHUMA, MI>XHAPOIHUI)
M1J] HATJISI0M MIANPUEMCTBA-EKCIIEAUTOPA, 110 31HCHIOE TOCTABKY.

Butparu, 1m0 BpaxoByIOThCS B IIHI MPOAYKTY, MiHIMaJbHI 1 gocsiraiTs 5-30
BIJICOTKIB BiJ Horo coOiBaprocti. [lepemilieHHs BaHTaXiB Yy HEBEIUKOMY O0OCs3i
KOILTY€E JOpOX4e 1 cTaHOBUTH 10 200 BiJICOTKIB BiJ COOIBApPTOCTI OJHIEI OJUHUII
ToBapy[4]. MiHIMI3yBaTh TpaHCHOPTHI BUTPATH MOKHA JEKUJIBKOMA CIIOCOOAMH:
peaizalfiero Mnpoueayp KOHCOJIJalil Ta PO3KOHCOJIAAI; BaHTaKOMEPEMIIIEHHSIM
Mk TJILL pi3HHMX PiBHIB; 3aIy4EHHSIM TPAHCHOPTY 3 PI3HUM TOHHAKEM Ta IUIOLIEIO;
BUKOPUCTAHHSAM KUIBKOX BHJIIB TPAHCIOPTHHUX 3aco0iB. lle 1o3Bojsie 3HA4YHO
CKOPOTUTH BEJIMYMHY BHUTPAT y XOAl TPAHCHOPTYBaHHS 30IpHUX BaHTAXIB 1
OPUPIBHATH 11X JI0 CYMH KOIITIB, IO BUTPAYAIOThCS HA TEPEBE3EHHS OJHOTO
MPOJYKTY Y BETUKOMY 00CS31.

Mix eramamMu TpaHCTIIOPTYBaHHS 30IpHUX Ta TE€HEPAIbHMX BAHTAXIB ICHYE
BEJIMKA KIJTBKICTh 3araJibHUX O3HAK, OCHOBHI BIJIMIHHOCTI MPOCTEXKYIOThCS JIUIIIE Ha
MEepIIOMYy Ta 3aKJIIOYHOMY €Tarax, OCKUIbKH CKJIaJChbKe OOCIYyroBYyBaHHsS 301pHHUX
BaHTaX1B MOTPeOye OUIBIIOT KITBKOCTI onepartiit [5].

Jliteparypa

1. Zagurskiy, O.N., Titova, L.L. Problems and prospects of blockchain
technology usage in supply chains. Journal of Automation and Information Sciences,
51 (11) 2019., pp. 63-74.

2. lwona Mastowska, Jozef Kaczmarek, lvan Rogovskiy, Liudmyla Titova,
Mikola Ohiienko, Oleksandr Nadtochiy. Engineering management of agrotronics of
grain production by agricultural enterprises. Monograph. Opole: The Academy of
Management and Administration in Opole, 2020;ISBN 978-83-66567-11-5; pp. 180.

3. Oleg Zagurskiy, Svitlana Rogach, lvan Rogovskii, Liudmyla Titova, Tadeusz
Pokusa. «Green» supply chain as a path to sustainable development. Mechanisms of
stimulation of socio-economic development of regions in conditions of
transformation. Monograph. Opole: The Academy of Management and
Administration in Opole, 2019; ISBN 978-83-946765-7-5; pp. 199-213. pp. 330.

87



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

4. Tiroa JILJI., 3amopoxHiok J[.B. TexHiIKO-TEXHONOTIYHI aCMEKTH PO3BUTKY Ta
BUIIPOOYBAHHS HOBO1 TEXHIKM 1 TEXHOJIOTIM I CUIBCHKOTO TOCMOAApCTBa YKpaiHU.
Bunyck 30(44). C. 71-81 http://dx.doi.org/10.31473/2305-5987-2022-1-30(44)-7

5. TiroBa JIJI. ImxeHepHUN MEHEMKMEHT MOHITOPHHTY TEXHIYHOI TOTOBHOCTI

3epHO30MpaIbHOr0 KoMOaiHa Ha €EeKTUBHICTh HOTO MallTMHO BUKOpHCTaHHA. Bumyck
4 (50), 2022 C. 67-75 DOI https://doi.org/10.32845/msnau.2022.4.9

VIIK 656.06
HATNPSIMU BJIOCKOHAJIEHHSI TPAHCIIOPTHUX NEPEBE3EHD

Kyaioa6a O.B., cryaeHTka,
TiroBa JL.JI., K.T.H., TOIIEHT
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
email: L_titova@nubip.edu.ua

VY CBITOBIM KOHKYpEHIIii BJOCKOHAJIEHHS CUCTEMU JIOTICTUKH Ma€ PO3BUBATHUCS
K TPUBATHUMHU KOMIAHISIMHM, Tak 1 Ha Jep)kaBHOMYy piBHI. Benba 1 Potmaiiep
BU3HAYWJIA TPHU peBOdONIi y Oi3Hecl, sKi ICTOTHO BIUIMBAlOTh HA CTpaTerii
3aKyIiBeJIb Ta MOCTa4aHHA B 00poOHUX cekTtopax. L1 Tpu peBosrolii:

1) rnoGani3arlist TOPTiBIi;

2) HacTaHHs iHPOpPMaLIHHOT epH;

3) HaWOiNBII BUMOIJHMBI CIOXKKBadi Ta TOCTIMHO 3MIHIOIOYl CIIOKHMBYI
nepesaru [1].

OCHOBHUMH XapaKTEPUCTHKAMU MalOyTHHOTO PO3BUTKY JIOTICTUKH €:

1) Poxb ypsay: mo0 30epertd KOHKYPEHTOCIIPOMOXKHICTD Tally3ei, ypsi Mae
OUYOJINTH TIIAX HAAaHHS JOTIOMOTH Y PO3BHUTKY JIOTICTUYHHUM Tairy3sMm. Hampwukmian,
171es BaHT)XHOTO ceJla MIChKOI JIOTICTUKH 3a0e3nedye CepeiOBHINE ITiABUIICHHS
¢(DeKTUBHOCTI JIOTICTHKH Ta 3HHXXEHHS eKCIuTyaTamiiHux BuTpaT. OJHaK 11e
MOB’SI3aHO 3 BEJIMKMUMH 1HBECTULISIMU Ta JEIKUMHU TpoOJIeMamMu, MOB’S3aHUMHU 13
3aKOHAMHM Ta HaIllOHAJBHOIO MOJITHKOI. be3 KepiBHUIITBA Ta MIATPUMKH YpPSAY
JIOCSITHEHHSI TUIaHY CKJIa/IHE.

2) 3pocTaHHS MIKHApOJAHUX BAHTAXHHUX MEPEBE3¢Hb OOYMOBIICHO KiJbKOMa
yuHHuKamu. [lo-mepire, pO3KBIT €JIEKTPOHHOI KOMEpIli MPOCyBa€ MIXKHAPOJHY
nioBy — akTuBHICTH. [lo-apyre, 3miHa cTparerii BUPOOHUITBAa MOTpeOye
MIKHApOJIHOTO CHIBPOOITHUIITBA, HAIIPUKJIIA, IMIIOPTYIOUM HanmiBpaOpuKaTH 3 KpaiH
13 JICMICBIIUMU JIIOJCBKUMHU pecypcamMu JIsl TUX, XTO Ma€ O1IbII BUCOKI TEXHOJOTIT
JUTst 30MpaHHs KiHIEeBUX ToBapiB. [lo-Tpere, TUCK r100ani30BaHOrO PUHKY, TAKOTO SIK
CsiTtoBa opranizauis Toprisii (COT), miamToBxye MiCLI€Bl Taly3i IPOMHUCIOBOCTI J10
TOTO, 00 MPOCYBaTUCS 0 AOCATHEHHS MDKHAPOJAHOTO CTaHAAPTy Ta CTUKATHCS 3
BCECBITHHOIO KOHKYPEHITIEIO.

3) BnockonaneHHss mocnyr: 3a0e3leueHHs XOpOIIOro  O0O0CITyroBYBaHHS
KIIIEHTIB CTa€ HEOOXIJHOI BHMOIOI i1 Oi3Hec-omepaiiii 3 1HTEHCHBHOIO
KOHKYPEHLII€I0 Ha CBITOBOMY PHMHKY. SIKICTb MOCIYr € OCHOBHUM (aKkTOpOM, IO
BIUIMBAE Ha CHOXKMBYY MOBEAIHKY Cepel MiANPUEMCTB 13 BHUCOKOIO CXOXKiCTI0. B
JaHUI 9ac CEpBICHI CUCTEMH BKIIIOYAIOTH JACKIIbKA PO3POOJIEHUX TEXHOJOTIH, TaKuX
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sk edexktuBHa BinnmoBiaek crnoxuBadiB (ECR) 1 Quick Response (QR). V
HaWOIMKIOMY MalOyTHROMY HOBI TEXHOJIOT1l OYIyTh 3aCTOCOBYBATHUCS ISl HAJJaHHS
SKICHIIIMX MOCTYT ISl KJIIE€HTIB.

4) Pepomomis jorictiuHMx —onepamii: IT-texnomorii Ta 1l mpomyKTH
3a0e3euyroTh €(heKTUBHICTh Ta THYUYKICTh y JIOTICTUYHUX cHCTeMax. PamiouacToTHuit
inentudikarop (RFID) € ogaum 13 mux metoaiB. OCHOBHA BIMIHHICTh MK CUCTEMOIO
mrpux-koay Ta RFID momsirae B Tomy, mo RFID He notpebye ckanyBaHHSI IITPUX-KOTY
Ha ToBapax. RFID moxe 3Ha4HO 3MEHIIMTH Yac pyyHOro ympasiinHsa. RFID-cucremu
MOXYTh BH3HAYaTH KUIBKICTh BXIJHUX JAHUX Yy Terax aBTOMATHYHO 1 Biipasy, KOJH
3aMOBHHUKH BHUIITOBXYIOTH CBiil BI30K U€pe3 BUXI].

5) CkopodeHHs TEpMiHy CIYyKOM TIPOMYKTY: 3 YpaxyBaHHSIM IIOTOYHOI
TEHJCHIII, JAU3ailH TOBApIB 3MIHIOETbCA 3 KOXXHUM JIHEM, 1 TOMY >KUTTEBUM LUK
MPOIYKTY KOPOTIIHI 1 KOPOTIINIA, 0COOJIMBO B Tamy3i iHpopmaTuku. [1{o6 npoTtucTostu
MM HACIiKaM, CHCTeMa JIOTICTUKA Mae€ IMIJBUITUTH e()EKTHBHICTh Ta HAJIWHICThH
JIOCTaBKM TOBApiB. [HaKile HEBIAMOBIAHA JIOTICTUYHA CHUCTEMa MEPEIIKOKAaTUME
KOHKYPEHTOCIPOMOXKHOCTI HOBUX MIPOAYKTIB Ta MPUOYTKY Oi3HECY.

6) IlomimiieHHs JOTICTHYHMX OO0 €KTIB: MPOCYBaHHS Ta PO3BUTOK JIOTICTUKU
3aCHOBAHI Ha KIJTBKOX METOJIaX Ta MOBHHUX TeOpisiX. BUCOKOTEXHOJIOT1UHI 3aco0U Ta
cuctemu, Hanpukia, [TC, Mmoxxe MpUHECTH OLIbIIE MOXJIMBOCTEH Ta mepeBar s
JoTicTUKU. Tako)K MOKpalieHHs BIAMOBIIHUX 00’€KTIB Ta 0OJaJHAHHS, HAIIPUKIIA/,
BUJIKOBHIM HABaHTa)XyBad HEOOXITHUW [ €QEeKTUBHOCTI HABAHTAXXEHHS s
TpaHCHOPTYBaHHA. Y MaillOyTHbOMY aBTOMAaTH3allisi BHUPOOHHIITBA € OCHOBHOIO
METOI0 BCIX MpOIEAYyp JaHIfora TocTadaHHsA. lle Moke TOmOMOTTH ITiIBUIIUTH
€(EeKTUBHICTh Ta CKOPOTUTH €KCILTyaTalllitHI BUTPATH.

7) CmiBmparsi MK KOMITaHISIMU: 33yl 30€pEXKCHHS JIOTICTUYHHUX BHUTpAT
KIJTFOUOBOIO KOHIICTIIIIEI0 € MaKCHMI3allisli BUKOPUCTAHHS JOCTYITHUX TPAHCTIOPTHUX
MOTY)XHOCTEH. [HTerpalliss BUMOT JIOTICTUKH MK YHCICHHUMH BiJIJIJIAMH JIOTIOMAarae
nocsartu 1€l metu. Hacpapai KoHTJIoMepaT MIr OM pO3BHBATH BIIACHE JIOTICTHYHE
oOcnyroByBanHs ¢iniil. KommnaHnii cepeIHbOro po3Mipy MOXKYTh CIIBIPAIIOBATUA 3
IHITUMU TPAHCTIOPTHUMU KaHAJIAMHU.

8) CrermjanizoBaHa JIOTICTUYHA JOCTaBKa: OJHIEIO 3 3HAYHUX TEHACHINH y
JIOTICTUYHUX Taly3siX € ChellianizoBaHa ciyx0a moctaBku. Hampukiazn, moctaBka
CBDKMX  MPOAYKTIB 13  MICIl  TMOXO/DKEHHA  TOTpedye  BUKOPUCTAHHS
HU3BKOTEMIIEPATYpHUX KOHTeHHepiB. Lli BMMOTrM 3poCTalOTh 3 TOTO dYacy, SK
MPOAYKTH CTAIOTh JCIKATHIIIUMHU.

9) JloricTM4Hi LEHTPU: PO3BUTOK JIOTICTUYHHMX IICHTPIB  CIPHSITIHBO
MO3HAYAETHCS HA PO3BUTKY MPOMMCIIOBOCTI Ta PO3BUTKY HaIllOHAJTBHOI €KOHOMIYHOL
cucteMu. JIOTiCTMYHI LEHTPU MOrJAM O YCHIIMIHO CKOPOTUTHU BIJICTaHb MIX
BUPOOHUIITBOM Ta MapKETHUHIOM BEPTHUKAJIBHO, a TAKOXX 1HTETpyBaTH Pi3HI Tally3i
MIPOMUCIIOBOCTI TI0O TOPU3OHTANIl Ta TUM CaMHM 3HU3UTH BUTPATH. YPSAIU MOXKYTh
MPOTMOHYBATH CHEIiabHI 00JIacTi JUIsl CKJIAJIB Ta JIOTICTHUKUA MJiI CKOPOUYEHHS
npunbanHs 3emii. MailtOyTHs JjoricTuka OyAe CHIBIpALiOBaTH 3 EJIEKTPOHHOIO
KOMEDIIi€l0, 1HTEPHETOM Ta HOBOIO TEHJACHILIIEI0 BiJ JABEped a0 JBepel, o0
CTBOPUTH HOBI NIEPCTIEKTUBH 7151 O13HECY.

10) BanTaxkHi 1mepeBe3eHHS - allbIHC MK KOMITaHISIMA 3 JJOCTABKH CEPETHHOTO
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Ta MaJOro PO3MIpy € BaXKJIMBOIO TEHIEHIIE B MailOyTHbomy. CTpaTeris Moxe
JOTIOMOTTH ~ PO3LIMPUTH  30HU  OOCIYyrOBYBaHHS  Ta  MIJBUIIUTH  SIKICTb
OoOCITyroByBaHHs, a TaKOXX IMIJIBUIIATA HABAaHTAKEHHA Ha OKpeMi peiicu, 1100
3HHU3WTH BUTPATH Ha J0CTaBKYy [2, 3].

B ocHOBY pO3BUTKY Ta BIOCKOHAJICHHS BAaHTOKHHUX IEPEBE3CHb 3aKIIAJICHO
HOBI TEXHOJIOT1l MEPEBI3HOIO Mpoliecy, Mo 3abe3MeuyoTh MIHIMI3aIlil0 BUTpPAT Ha
MIepEeBE3CHHs, pecypco30epiraHHs, €KOJOriuyHy O€3MeKy Ta CepBICHE TPAHCIIOPTHE
oOciayroByBanHs. BoHHM po3po0sieHI Ha OCHOBI TPAHCHOPTHOI JIOTICTUKH Ta Ha
3aCTOCYBaHHI 3aC001B €JIEKTPOHIKM Ta 0OYUCITIOBAIbHUX MAIIIHH.

HoBa eamHa Monenb  mpolecy  MEpPEeBE3€HHS  3aMIHUTh  ICHYIOUY
aBTOMAaTH30BaHy  CHUCTEMYy  OIEPAaTHBHOTO  YMpPAaBIIHHSI  IEPEBE3CHHSIMHU.
ABTOMAaTH30BaHa CHCTEMA PO3PAXYHKIB 3a BAaHTAXKHI IEPEBE3CHHs 3a0€3MEUUThH
1H(OPMAIITHO-TEXHOJIOTIYHY B3a€EMOAII0 MK yciMa YYaCHUKAMH MEPEBIZHOIO
mpoliecy Mij 4Yac 3A1MCHEHHS JOrOBOPY Ha IEPEBE3EHHS BaHTaXXy Ha OCHOBI
Cy4acHUX (p1HaHCOBO-PO3PAXYHKOBHUX Ta iH()OpMAIIHHUX TEXHONIOTIH [3].

Jliteparypa

6. Zagurskiy, O.N., Titova, L.L. Problems and prospects of blockchain
technology usage in supply chains. Journal of Automation and Information Sciences,
51 (11) 2019., pp. 63-74.

7. TitoBa JI.JI., Ctpuryn I'.I. TeopetnuHi 1 eKCIEpUMEHTaIbHI METOAM OI[IHKH
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YJIK 629.3.027.543.
BUBIP KIVIBKOCTI ABTOBYCIB HA MAPIHIPYTI 3A
JOITIOMOI'OIO METOAY AEPEBA PIIIEHD

Paszmanos Cepriii Bragucaasosu4 cTyzerT6
Hayionanvnuti ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu
e-mail: razmanovsergei23@gmail.com

Bubip kigpkocTi aBTOOYCIB Ha MapuIpyTi € HEOOXITHUM €TarioM IpH NoOyA0BI
pob6otu ATII. IIpoTe yepe3 MIMPOKY PI3HOMAHITHICTh TOKA3HUKIB, SIKI BIUIMBAIOTh Ha
WMOBIPHICTh HACTAHHS CIIPUSATINBUX Ta HECTIPUATIUBUX o1 1ipu oOymaoBi ATII, a
TaKO)X Ha HAaCTaHHSA LUX CTaHIB Ha PUHKY 30yTy IMOCIYT, BUHUKAIOTh MPOOJIEMH 3
BUOOPOM KUTHKOCTI TMACAKUPCHKUX TPAHCIIOPTHUX 3ac001 Ha MapuipyTi pyxy. Tomy
NPAKTUKYIOUUM MIAIPUEMCTBAM Yy Taly3l aBTOOYCHMX MAaCaKUPCHKUX IEPEBE3EHb

6 HaykoBwuii kepiBHUK — 3arypchkuii Oner MukonaiioBud 1.e.H., mpodecop
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CJIT 3aCTOCYBAaTH METOJ, SIKMM JOIUIPHO 3aCTOCOBYBATH Ha TIOYATKOBINA cCTafii
PO3pOOKH MPOCKTY, KOJIM MPOTHO30BAHUN CTaH CTPYKTYPYIOTh, BUIUISIOYH KJITFOYOBI
MOMEHTH, B SIKUX CJIiI IPUIMaTH PIIIEHHS 3 IEBHOIO UMOBIPHICTIO. 3 I[OT'O MPUBOIY
I[IKaBUM € BHUPIIICHHS METOJOM TOOYJOBH JIepeBa pillleHb, SKUH IIPOIOHYE
pO3TIsAaTH MANPUEMCTBO Oe3 (iHaHCOBUX 3aTpar. JlOCHiUKEHHS CKJIATa€eThes 3
JOTHPHOX OCHOBHHUX €TalliB, BOHH 300pa)keHI Ha pUCYHKY 1.

OCHOBHI ETAIIH NPHAHATTA PINIEHHSA \
1T - J
- e
Evan No 1
POPMYAORMNHN MOTH
Eran N 2
Baonauenna Momannux i
— . y — . -
I :
Eran N 3
{ OQuinKs MOMKAMBHX HACAILAKID TH IX AMOBIpHOCTE#H}
I - had b
Evan Na 4
L OninKa MOMARBOIO JOXOAY
r - ‘_-.‘:_._. ——
Eran N 5 ‘

Mpuiinarra pimmenns '

Puc. 1 OcHoOBHI eTany NPUIAHATTS PilllcHHS PU BUKOPUCTAHHI METOLY
JAepeBa pillieHb

BpaxoByroun 1edl miaxig Ta aHami3 mpalnk IHIOMX HAyKOBIIB, HAMH
c()OPMOBAHO KOMIUIEKC TOKAa3HUKIB, SIKI MPOMOHYETHhCS BHUKOPHUCTOBYBATH ISt
OLIIHKA MOXJIMBUX HACHIAKIB Ta iX WMOBIPHOCTEH, $IKI JOMOMOXYTb HaM IpHU
po3paxyHKy 3anayi. JlJig CIpOIIEHHS CHOPUMHSATTS Ta PO3PaXyHKY LIHMX IMOKa3HUKIB
Oyno moaileHO Ha 4 OCHOBHI TIpylH, SKI BIUIMBAlOTh Ha MAacaXUpoooOir
TaracaXUpoIoTiK Ha TOCHIKyBaHOMY MapiipyTi (Tabiul.).

Tabmuns 1. Komnuekce noka3HukiB s oninku epekTuBHicTH podoTu ATII

Ne Haspa rpynu IToka3HHUKM OIIHIOBAHHS

1 IToxazHukw, mo | Pict noBipu Hacemenns o Ilpe3unenra Ykpaiau; picT HeIOBIpH
OLIHIOIOTH BOEHHO- | MOJITHYHUM NapTisM; OLlIHKAa TPOMaJsTHAMH CUTYaIlil B KpaiHi,
MOJIITUYHY CHUTYAI[ll0 B | BIJIHOIIEHHS JI0 3MIHM PIBHS I[iH Ta Tapu(iB y KpaiHI.

KpaiHi

2 [TokasHukw, 10 | 3pocTaHHs KUIBKOCTI BAKAHTHUX POOOYMX MICIH Ta 301UIbIIEHHS
OILIIHIOIOTH ~ PO3BUTOK | 3apo0iTKYy; CKpyTHE (iHAHCOBE CTAHOBHUINE, IO CIOHYKAE
poOounx Miclb YKpaiHI[B /10 MONIYKY J0AATKOBHUX 3apO0ITKIB; PICT CTBOPEHHS

BEJIMKOTr0 Oi3HECY.

3 [TokasHukw, o | EkoHoMmiuHy cuTyalito B KpaiHi; IpOrpecuBH1 3MiHH Yy cdepi
OLIIHIOIOTh HACTPOi | OTOAATKYBaHHS; 3MIHM BOEHHO-TIOJMITHMYHOI CUTyaulii B KpaiHi;
Oi3HECY KpeIUTyBaHHA O13HECY.

4 Iloka3uukw, 1o | 3HMKEHHS JIOXOJIB TPAIIOI0YOro HACEeNIeHHS, a00 TOBHA YH
OILIHIOIOTh 4acTKOBa ix BTpaTa npu3Beze 10 3HIDKEHHS
MJIATOCTIPOMOXKHICTh TJIATOCTIPOMOKHOCTI; 3pOCTaHHs 0e3po0ITTS 4epe3 TIUOOKUi
Macaxupis Craji EKOHOMIYHOI aKTUBHOCTI; 30epiraeThCsi KPUTUIHO HU3BKA

KUIBKICTh BaKaHCid Ha T 30UTbIIEHHS MPOIO3UIii poOodoi
CWJIM BHACHIIOK 3pOCTaHHSI €KOHOMIYHOI aKTUBHOCTI TPOMA/ISIH
Ta MMOBEPHEHHS YaCTUHU MITPAHTIB
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KosHa 3 rpym OXOIUII0€e acleKTH, SKi MaloTh OyTH TaK YM 1HAKIIE OIHEHI Ta
MpoaHa i30BaHl KOMIMaHI€0 TpH BUOOPI KUIBKOCTI aBTOOYCIB, $SKI IIJIAHYIOTh
NOoCTaBUTH Ha MapuipyT. OCHOBHE [DKEpeslo ILHMX MHMOBIPHOCTEH CKIIAJAI0Th
COITIOJIOTIYHI OMMUTYBAaHHS pPI3HUX KOMIIaHIH, J1€¢ pe3yiabTaTd (POpMYyIOThCS Ha
HACTPOSAX YYACHUKIB OMUTYBAHHS 10 IEBHUX 3MiH B KpaiHi.

Takuit po3mpeHnid miaxia AJ1s1 BUMIPIOBaHHS OLIIHKA MOXKJIMBUX HACIIJIKIB Ta
iX MMOBIpHOCTEH Ja€ MOXKJIUBICTh KOMIUIEKCHO OIIIHUTH €(heKTUBHICTh poooTu ATII
3 PI3HOIO KIJBKICTIO aBTOTPAHCIOPTHUX 3aCO0IB MPHU PI3HUX YMOBAaX PUHKY MOCIYT.
Amke #Oro MoXKHa CHOpSIMYBaTH Ha JOCHIDKEHHS B KOHKPETHOMY pETiOHI,
BpPaxoOBYIOUH IMOKAa3HUKU B HbOMY. [ 0JIOBHOIO MepeBaroio JaHOTO METOAY € Te, 110 3a
JIOTIOMOT'OF0 KOMIT IOTEPHUX TPOTrpaM Ta pe3yabTaTaMHU COIIIOJIOTIYHHUX JOCIIKEHb B
perioHi abo B KpaiHi, 3aJeKHO B THUITy NACAKHUPCHKUX IEPEBE3CHb, SKi
MiIPUEMCTBO TUTAHY€ BUKOHYBATH, MM MOKeMO iMiTyBat Mozienb ATII, 3miHtor0un
KUIBKICTh PYXOMOTO CKJaay, BapTICTh KBUTKAa Ta WMOBIPHOCTI HACTaHHS TUX YU
IHIIUX TOMIM, AKI HAWOIIbIe BIUIMBAIOTh HA MACAKUPOOOIr y IOCIIIKYBAaHOMY
perioHi 1 Ha MIJACTaBl MPOBEACHOIO JOCIHIKEHHS PO3paxyBaTH OUIKyBaHUU abo
MaKCUMaJIbHUI TPOIIOBUI BUTpail Ta O0€3yMOBHHM TI'pOIIOBHI €KBIBJICHTH, SIKUN
H1IpUEMEIb TOTOBHUH 3aJIaTUTH a00 BTPATUTH JIJIsi CTBOPEHHSI O13HECY.

Jlireparypa:

1. 3arypcbkuii O.M. KOHKYpeHTOCIPOMOXKHICTh TPAHCIOPTHO-JIOTICTUYHUX
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VIIK 656.07
PO3BUTOK ABTOMOBIJIBHOI'O TPAHCIIOPTY B CLLIbCBKOMY
T'OCIIOJAPCTBI YKPATHHA

Cak BasenTuna BiTaJuiiBHa, CTyJIeHTKa,
AuykeBud Oxcana MukoJiaiBHa, K.T.H., JIOLICHT
Hayionanvruii ynisepcumem oiopecypcis i npupoooKopucmyeaHms
e-mail: Achkevych@gmail.com

ABTOMOOUIBHUI TpPaHCHOPT € HAWUNOIIUPEHIIIUM BHUAOM TPAHCIOPTY B
VYkpaini. PoO3BUTOK aBTOMOOUIBHOTO TPAaHCHOPTY B YKpaiHi BiAOYBA€ThCS AOCHUTH
IHTEHCUBHO TPOTATOM OCTaHHIX pOKIB. VYKpaiHa Ma€ 3Ha4yHy KUIbKICTb
aBTONEPEBI3HUKIB, $KI 3a0€e3MeuyloTh MacaXUPChKI Ta BAHTAXKHI TEPEBE3CHHS B
Mexax KpaiHh Ta 3a ii Mmexamu. 3a gaHumu J[lepkaBHOi Ciy’)kOM CTaTUCTHKU
VYkpainn, cranom Ha 1 ciuns 2021 poky B YkpaiHi 3apeecTpoBaHO MOHA] 7 MUTBHOHIB
TPAHCIIOPTHUX 3ac00iB, 3 SKWUX TMOHAA 4 MITBHOHU — JIETKOBI aBTOMOOLT. Takox
3pOCTa€ KUTBKICTh €EKTPOMOOLTIB Ta TIOpUAHIUX aBTOMOOLIIB B KpaiHi. YKpaiHa mae
3HaYHy KIJbKICTb aBTOMOOUIBHHUX JOPIT, SIKI 3a0€3MeuyroTh 3B'I30K MIX PI3HUMHU
perioHamu kpainu. OHaK, pO3BUTOK aBTOMOOUIBHOTO TPAHCIIOPTY B YKpaiHi TaKOX
CTHKAEThCSI 3 TpobiieMaMu, TaKUMU SIK HEIOCTaTHA 1HQPACTPYKTypa 3apsaHHX
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CTaHII JUIsI EJeKTPOMOOLUTIB, BUCOKI IIIHM Ha MaJlWBO, a TaKOX BIJICYTHICTh
e(eKTHUBHOI CUCTEMH KOHTPOJIIO 3a SIKICTIO manuBa. Ha »anb, ctaH Garatbox Jopir
3aJIMIIAETHCS. HE3aJ0BUIBHUM, 110 MPU3BOAUTH JO MOTIPIICHHS 0€3MeKH JOPOKHBOTO
pyXy Ta 30UIbIIICHHS] BUTPAT HA PEMOHT aBTOMOOLIIB.

Ha xanb, TOYHHMX JaHUX TMPO KUIBKICTh BaHTAKHUX aBTOMOOLUTIB, IO
BUKOPUCTOBYIOTHCS B CUIbCHKOMY FOCIOJAPCTBl Y KpaiHu, HeMae. 3arainoM Ha 1 ciuHs
2021 poky B YkpaiHi 3apeectpoBaHo Oubiie 1,8 MIJTbHOHIB BaHTQKHUX aBTOMOOLIIB
pi3HOT KaTeropii.

[Ipore, MOXHA 3a3HAYUTH, IIO0 BAaHTAKHI aBTOMOOUIl € BaXKIMBUM 3aCO00M
TPAHCTIOPTY JUISI TIEPEBE3EHHS CLIbCHKOTOCIIONAPChKOT MPOIYKINi, 30KpeMa 3epHa,
OBOYIB, (pykTiB, MOJOKa Ta IHIOUX NPOAYKTIB  XapuyBaHHs. barato
CLIBCHKOTOCTIOAAPCHKUX  MIANPUEMCTB  BOJOJMIIOTH  BJIACHMMH  BaHTXKHUMHU
aBTOMOOUTSIMA Ui TepeBe3eHHs CcBoe€i mnpoxykuii. Kpim Toro, B VYkpaiHi
3apeecTpoBaHo TOoHaA 90 THCAY WIANPUEMCTB, SKI 3alMAOThCS BaHTAKHUMU
nepeBe3eHHsIMU. Croau BXOAATHh SK BEJIMKI TPAHCIOPTHI KOMIIAHIi, Tak 1 Mai
MIIPUEMCTBA, SIKI BUKOPUCTOBYIOTH JJIS MEPEBE3EHb BJIACHI TPAHCIIOPTHI 3aCOOM.
3aranoMm, aBTOMOOUIBHUM TPAHCIIOPT € OJHUM 3 HAWOUIBII PO3BUHEHUX BUJIB
TpaHCHIOPTY B YKpaiHi, 1o 3a0e3neuye mepeBe3eHHs OIBIIOCTI BAaHTAXIB B MEXKax
KpaiHu.

lono mepcnekTuB, TO PO3BUTOK aBTOMOOLIBHOTO TPAHCIOPTY B CLIBCHKOMY
rOCIOJAPCTBl € BAXKIMBUM (DAKTOPOM HJisl MIABULIEHHS €(EKTHBHOCTI pOOOTH Ta
30UTbIIEHHS BHPOOHMITBA. (OCHOBHI MEPCHEKTHBH PO3BUTKY aBTOMOOUIBHOIO
TPaHCHOPTY B CUIBCBKOMY I'OCIOJIaPCTBI BKIIOYAIOTh!

1. BukopucTtanHs BEIUKUX TPAHCIIOPTHUX 3aCO0IB /ISl TIEPEBE3CHHS BEIMKHUX
o0CAriB BaHTaXiB, 110 3MEHIIyE BUTpPaTH Ha TMEpPEBE3EHHs Ta 30UIbLIYE
POJYKTUBHICTb.

2. 3acTtocyBaHHS CIIEIllali30BaHUX aBTOMOOLIIB /IS IEPEBE3CHHS PI3HUX BU/IIB
BaHTaXIB, TAKUX K 3€PHO, MOJIOKO, M'SICO Ta 1HIIN MPOJTYKTH.

3. Buxopucranas TtexHojorii GPS Tta iHmMX cucTeM MOHITOPUHTY
TPaHCIOPTY, IO JO3BOJISIE 3MEHIITUTH Yac Ha JIOCTaBKY BaHTaXIB Ta 3a0€3MEUUTH 1X
Oe3IIeKy.

4. Po3BUTOK Mepexi IOpir Ta iHGpacTpyKTypH i 3a0€3MeYeHHS MBUAKOTO Ta
0€3MeYHOr0 MepEeBE3CHHS BAHTAXIB.

5. BukopucTaHHsl €KOJOTIYHO YHCTHX aBTOMOOUIIB, IO 3MEHIIY€E BILUIMB Ha
JOBK1JUISI Ta MiABUIY€E €(heKTUBHICTh BUKOPUCTAHHS MaJIUBA.

6. PO3BUTOK CHCTEMH JIOTICTHKH Ta CKJIaJCHKOTO TOCIOAApPCTBA, IO JO3BOJISE
3abe3neunTu epekTuBHE 30epiraHHs Ta MepPeBE3EHHS BaHTAXKIB.

Po3BUTOK aBTOMOOUIBHOTO TPAHCIOPTY B CUIBCBKOMY TOCIOAAPCTBI €
BYXJIMBUM €JIEMEHTOM JIJIsl 3a0e3MeueHHs] CTa0lIbHOTO PO3BUTKY arpapHOro CEKTOPY
Ta MJABUIICHHS KOHKYPEHTOCIPOMOXXHOCTI YKPaiHCHhKUX BHPOOHHMKIB Ha 30BHIIIHIX
pUHKaX.

Jliteparypa
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2. Ilpo aBTOMOOUTHHMI TpaHcOpT. Emekrponuuii pecypc. Pecypc moctymy:
https://ips.ligazakon.net/document/view/t012344?an=1433&ed=2017_05_07

3. ExoHOMIKa MIJNPUEMCTB aBTOMOOUILHOTO TpaHcnopty. EnexkrponHwmii
pecypc. Pecype moctymy: https://fmab.khadi.kharkov.ua/fileadmin/F-

V]IK 629.067
TPAHCIIOPTYBAHHS HETABAPUTHUX BAHTAKIB
ABTOMOBLILHUM TPAHCIIOPTOM

Cainyxa Tersana IBaniBHa, aCHCTEHT
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
e-mail: dubroval7@ukr.net

bynp-sika  cumbcbkorocmojmapchka — TexHika (1 KoMOailiHH,  30Kpema)
BIJPI3HAETHCS CEPHO3HUMHU TrabapuraMu, IO OOMEXye ii BUKOPUCTAaHHS IpU
CaMOCTIHHOMY MEPEMIILIEHHI] 10 0porax 3arajlbHOro KopuctyBanHs. KomOaiitnu — e
JIOCUTh JOpOre 00JIaJHAaHHS BUCOKOI MPOAYKTHUBHOCTI 1 (pyHKIIOHANBHOCTL. Jlis iX
NepeBe3eHHs] HEOOX1HO TPaMOTHO MiIOMpaTH Tpajlu Ta TAradyi, 100 3a0e3nednuTu
IIBUJIKICTh, HAMIMHICTH 1 0€3MeKy NEPEeMIIICHHS TEXHIKU B OY/Ib-IKy TOUKY YKpaiHH.
MapipyTi CKIaJaloThCcsl 3 ypaxXyBaHHSIM OCOOJMBOCTEH TpacH, JIOPOKHBOTIO
TpadiKy, HaIBHOCTI MOCTIB 1 nepenpas. baxxaHo TakoX MIHIMI3yBaTH HE3PYUYHOCTI
JUISL IHIOUX YYACHUKIB JIOPOKHBOTO PYXY 1 BUMAJKOBUX MIIIOXOAIB. Tako mOTpiOHO
BYACHO MEpeBe3TH KOMOaiH, BUPINIYIOUM, a 4YacoM 1 OYKBaJbHO JI03BOJISIIOYU
HECTAaHJAPTHI cuTyalli B 10po3i. OgHakK, Ha ChOTOAHI YKPAiHCHKUN arporpOMHUCIIOBE
BUpOOHULTBO (AIIB) BUKOPUCTOBY€E 3HaUHY YacTHHY 1€ PaJASHCHKUX MAallWH, SKI
MOpPAJIbHO M TEXHOJIOTIYHO 3acTaplid Ta MPOJOBXKYIOTh BUXOAUTH 3 Nany. PiBeHb
3HOIIEHOCT] HAsIBHOTO MapKy CUIbIOCHTEXHIKK TiepeBuIrye 75%. OCKiabKU HU3BKUN
TEXHOJIOTIYHUW PIBEHb MAIlMH HETATUBHO BIUIMBA€ HAa IOKA3HUKH BPOKAMHOCTI
KYJIbTYp, arpOBUPOOHUKH MParHyTh 10 OHOBJICHHSI BJIACHOTO Mapky. 3apa3 B YKpaiHi
HaWKpaIow, 3a TEXHOJOTTYHUMH MMapaMeTpaMu B CETMEHTI 30MpajbHOI BBAXKAETHCSA
TexHika 3 €Bponu Ta AMepUKH. 3arajioM, CBITOBa rajdy3b BHUPOOHHMIITBA
CUIbCHKOTOCTIOAAPCHKOTO YCTaTKYBaHHsI IPEJCTaBICHA MEPEBAXHO S5 MOTYKHUMHU
xommaHisMu John Deer, Case, Newholand, Claas, Arko, Deutz Fahr, koxHa 3 skux
Ma€e TOBHY BHpPOOHMYY HOMEHKJIATYpy TEXHIKM. AJle HOBa TEXHIKa 3a3HAYCHHMX
BUPOOHMKIB € Ha TOPSAJOK JOPOXKYOI0, HIK BXKHMBaHA. ToMy yKpaiHChKiI arpapii
KyIylOTh TIEPEBAXKHO YCTAaTKYBaHHA, siIke Bke Oyino y Bukopuctanfi. OcoOmmBo
rOCTPOIO € KOHKYPEHIIiSi Ha pUHKAaX KOMOAMHIB, sIKi € HAaHO1IbIII TEXHOJIOTIYHOIO Ta
JIOPOTOI0 TEXHIKOIO Cepe] IHIIMX BUIIB C.T. YCTaTKYBaHHS. T)

Konu 30pranizytotbcsi poOOTH 3 TPAaHCHOPTYBAaHHSA TPaKTOpPiB, KOMOAWHIB Ta
1HIIOT CUTBTOCITEXHIKH, TO MPOIEC MEPEBE3CHHS BKJIOYA€ HACTYMHI etamu [5]: 1)
BUOIp CHENTPAHCHOPTYy; JUIA TPAHCIOPTYBAaHHS CUIBTOCHTEXHIKA 3a3BHYa
BUKOPUCTOBYIOTh HHM3bKOpaMHI Tpalid 3 TIEPEAHIM 3ai3I0M, fKi TO3BOJISIOTH
CIPOCTUTH MPOLEC HABAHTAXKEHHS Ta PO3BAHTAKEHHS; SKIO HEOOXITHO PO3UIMPUTH
maThopMy, BHKOPUCTOBYIOTH CIHEIiadbHI 3aco0HW, SIKI JIO3BOJISIOTH IEPEBO3UTH
OUTbII BENMKOradapUTHY TEXHIKY; 2) CKIAJaHHSIM MaplIpyTy; BpPaxOBYIOUU TOH
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¢akT, 110 YacTo CUTBCHKOTOCIIOAPChKa TEXHIKA 3HAXOIUTHCS HA TOJSIX, a 1i JOCTaBKa
HEOOXI1JTHA TaKOX Yy BAXKKOJOCTYMHI palOHU, MapUIPyT CIiJ CKIagaTH TPAHUYHO
YBaXHO, 1100 BAXXKUU aBTOMOI3/ HE 3aCTPpAT Ha O€310pixkiKi; 3) OTpUMaHHs J03BOJY;
JUIsl TIEpEeBE3€HHS HEradapUTHUX BaHTaXIB, JO SIKUX BIJHOCSATH 3€pHO30MpalIbHI
KoMOaliHu, 1Mo VYKpaiHi aBTOMOOLIBHUM TPAHCIOPTOM HEOOXIJHO OTPUMYBATHU
CHCIIAIbHUIN JI03BIJ, SKUM BHAAETHCS TOJIIIED Ta TOTOMKYETHCS 3 MICIIEBUMU
opraHamu Biaau; 4) po3poOka CXeM KpIIUICHHs; 1100 BaHTaX HE IMOCTPaXKIaB y
npoleci MepeBe3eHHs, HEOOXiAHO pOo3poOHTH HAIIHHY CXEeMy KpIIUJICHHS, sKa
BpaxoByBaTHUME IIEHTP TSOKIHHS CHENTEXHIKHU, rabapuTu Ta Bary, S5) oprasizaiis
pOOIT 13 3aBaHTAKEHHS/PO3BAHTAKEHHS; BAXXJIMBE 3HAUYCHHS IMPH TPAHCHOPTYBaHHI
HarabapuTiB Ma€ OpraHizallis BaHTaKHO-PO3BAaHTAXKYBAIBHUX POOIT, KOJIU HEOOXITHO
MIArOTYBaTH MICLEBICTh, IEPCOHAN Ta CAM BAHTAXK.

IlepeBe3eHHss KOMOAHIB aBTOMOOUTLHUM TPAJIOM MO YKpAiHl MOJSATAE Yy TOMY,
10 BOHO 3/IMICHIOETHCS, TIEPEBAKHO, HABECHI — Yy TOPY POKY, KOJIH aKTHUBIZYIOTHCS
nmoiikoBi  pobotu. Came ToAl TMepeBe3eHHsS  KoMOaiHIB  3aTpeOyBaHe y
CUILCBKOTOCTIONAPChKiN  cdepl  HaiOutbiie. Tomy cmig  peTensHO OpraHizyBaTu
MOJIIOHUI TPAHCTIOPTHHUM Tporiec, o0 yce Oylio 3po0JieH0 MaKCUMAaJIbHO IIBUKO Ta
HaAIHO. 3aliMaTucs  TPAHCIOPTYBAHHSAM  BEIIMKOTA0APUTHOI  CUIBTOCIITEXHIKH
CaMOCTIMHO HEMA€ CEHCY, OCKUIbKU TaKUW MPOIIeC BUMAarae BeJIMYe3HUX TPYAOBUTPAT 1
ocobmmBuX HaBW4oK. Haifwacrimme mpuBatHi (epMepH Ta BEJIMKI arpapHi KOMMaHii B
[bOMY THUTAHHI BJAIOTHCS JO JOMOMOTH CIEIaTi30BaHUX TPAHCIOPTHUX KOMIIAHIM.
TUnoBMi TPaHCTIOPTHUI MPOLIEC BKIIFOYAE HACTYITHI €TaIu:

* BUOIp TUITy aBTOIIAT(HOPMU; y OLIBIIOCTI BUMA/IKIB JUISl IEPEBE3EHHS

KOMOaifHIB YKpaiHOWO MiIXOJWTh HU3BKOPAMHHUU Tpaj 3 MEpeaHiM 3ai3fom,
npote OyBarOTh PIAKICHI BUMAIKH, KOJIA MOKE 3HAJOOUTUCA U IHIIUN BUJ Tpamy;

* CKJIAJJaHHS MapUIPyTy JOCTaBKU. 3 JOpOTraMu B YKpaiHi JOCHTH CKIIAIHO,
TOMY TIpH CKJIaJlaHHI MapuIpyTy TPaHCIOPTYBAaHHS BEIMKOTA0APUTHUX BaHTaXIB
HEOOX1THO BpaxOByBaTH 0€3Jli4 HIOAHCIB, HANPUKJIIAJ, TOMYCTUME HAaBAHTAKCHHS Ha
JIOPOKHE MOJIOTHO, BUCOTY MOCTIB Ta TYHEJIiB, TOTOJAHI YMOBHU TOIIIO;

* po3po0OKy KpIMIJIBHUX CXeM. TaKk SK CUIbChKOTOCIOJapChKa TEXHIKA
BIJIPI3HSIETHCS BUCOKOIO BapTICTIO, HEOOXITHO PO3POOUTH HAJlIMHI CXEMH KPITUICHHS,
SIK1 JO3BOJIATH 3pOOUTH MEPEBE3CHHS HAIMHUM 1 MAKCUMAJILHO OC3TICUHHM;

e OoTpuMaHHs J03Body. [l mepeBe3eHHA Heradaputy aBTOMOOUIBHUM
TPAHCIIOPTOM YKpaiHOW MOTpiIOHA HASBHICTH CHEIAJBLHOTO J03BOJY. Y JEAKUX
BUIAJIKaX WOro OTpUMAaHHS MOXKE 3alHATH KUIbKa THXHIB, aje komnaHigs NT TRANS
Mae J00pe Halaro/KeHl 3B'S3KU, SKI JO3BOJSIOTH OTPUMATH TaKUM JO3BUT Yy
HAaWKOPOTILIUN TEPMiH;

* Oprasi3alilo BaHTaKHO-PO3BAHTAXKYBAIbHUX POOIT.

3aKII0YHUI  eTan  opraHizaliifHOro mpolecy — 1€ MIArOTOBKa pooiT 13
3aBaHTAKCHHS/PO3BAHTAXKEHHS aBTOIUIaTGopMu. TpaHCTIOPTHE TiAIPUEMCTBO:

* po3po0JIsie CXeMy JOCTaBKU;

* Oepe Ha ceOe y3roKEHHS MapIIpyTy Ta OTPUMAHHSI I03BOJTY;

* OpPTaHi30BYy€E CYIPOBI;

* 3a0e3Mneuye BaHTaXXHO-PO3BAaHTAKyBaJIbHI POOOTH.
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TpancropTHa KOMIIaHis TaKOX HAAA€ JONOMOTY B O(GOPMIICHHI CYHpOBITHHX
JIOKYMEHTIB Ta CTPaXOBKH. NIEPEBAXKHO, I[IHA TIOCITYTHU TPAHCIIOPTHOT KOMITaH11 BKITIOYAE:

* po3pO0OKy CXEMU JOCTABKHU Ta CYNPOBITHUX IOKYMEHTIB;

* IEP>KMUTO Ha OTPUMAHHS JI03BOJIIB;

* TPAHCIIOPTYBAHHSI CIIEIIABTOMOOLIIEM;

* BapTICTh JOAATKOBUX MOCITYT (HAaBaHTA)KEHHS, PO3BAHTAXKEHHS, TaKEeJIAXKHUX
poOIT Ta 1H.).

Jlnsa opranizaniii nepeBe3eHHs moTpiOHa Taka iHpopMarllis:

* IOKyMEHTH Ha CUTbCHKOTOCIIOAAPCHKY TEXHIKY 13 3a3HaYEHHSIM TabapuTIB 1 Baru;

* JaH1 TIPO MICIIe BIAMIPaBJICHHA Ta MYHKT JOCTABKH;

3 BHUXIDHUX JlaHUX BHOWparOTh Tpan 1 TeArad. [abaputu Ta
BaHTAXXOIIMOMHICTh aBTOIOI3/1a MOBMHHI BIJIMOBIAATH PO3MipaM Ta Maci KombaiiHa.
[licns BuOOpy aBTOmoOi3fma po3poOistoTh MapupyT. [Ipu 1bomy aHami3yrOTh yci
MOXJIMBI HUISIXM TiepeBe3eHHs. KiHieBudl BapiaHT BHOUpAIOTh 3 EKOHOMIYHOI
notinbHOCTI. [1i1 9ac po3poOKku cxeMu BpaxOBYIOTh:

* 0COOJIMBOCTI aBTOTPACH (BH]I JJOPOKHBOTO MOJOTHA, 3aBAHTAKCHHS

MaricTpaliei mij] yac mpsiMyBaHHS TOIIIO); ® TEXHIYHI MOKJIMBOCTI aBTOIOI3/1a;

* MapaMeTpu BaHTaxy (rabapurtu, Maca, 0COOJIMBI BUMOTH JI0 TIEPEBE3CHHS);

* HasIBHICTh MOCTIB, TYHEJIIB, MIEPEI3/IiB;

[Ticnst po3poOKK MapHIpyTy HEOOXIJIHO OTPUMATH JI03BLI Ta MOTOIUTH rpadik
pyXy aBTomoizna aoporor. Jljisi 1mboro moTpiOHO MOAATH 3asBKY Ta JIOKYMEHTHU
BJIACHUKY TpacH. [lakeT JOKyMEeHTIB BKIIIOUAE:

* XapaKTEPUCTUKHU TPAHCIIOPTHOTO 3ac00y Ta BAaHTAXKY;

* IeTaIbHY CXEMY MapIIpyTy;

* JIIIIEH3110 HA HaJIaHHS TIOCIYT BAHTAKOIIEPEBE3CHHS.

Jlitrepatrypa

1. Amnanmi3 ciIbChKOTOCTIONAPCHKOT TEXHIKU B YKpaiHi. [lepeBe3eHHs
HerabapuTHUX BaHTaxiB http://www.neofita-spd.com.ua/

2. https://www.tad.com.ua/uk/negabaritnye-perevozki-kombajnov/

3. https://www.era-online.org/en/erbp/

YJIK 656.073.235: 629.433
MPOIEC JOCTABKHA KOHTEMHEPIB B MEJKAX MICTA 3A
JAOHOMOI'OIO BAHTAKHOI'O TPAMBAIO

CroasinoB Biaaaucias AHapiioBuy, aciipaHT
OoecbKuti HayiOHATLHULL MOPCLKULL YHIBepCcUmem
e-mail: wladislaw5009@gmail.com

OcHOBHa 1JIb TEpPeBE3eHb IMOJIArae y 3a0e3MeueHHl HaJeKHOTO pIBHS
TPAHCIIOPTHOTO OOCITYrOBYBaHHSI KIII€HTIB Yy TMpoOIeci 3IiiCHEHHsS IepeBe3eHb
BaHTaXIB Yy BCTAaHOBJIEHUN Yac MpPU ONTUMAIBHOMY BHUKOPUCTaHHI TPYJOBHUX
MaTepianpHuX Ta ¢iHaHcoBHX pecypciB [1]. BapTo 3a3HaunTH, 1m0 1HTEpMOAANIbHI
NEPEeBE3CHHS CTAIM HEBII €MHOIO JTAHKOKIO Y TPAHCIOPTHINA CHCTEMI CBITY 3aBISKU
nepeBaraM y J0KyMEHTOOOIry, IBUIKOCTI JOCTaBKU, YHIBEPCAILHOCTI TPAHCTIOPTHOT
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TapH, a TaKOXX MOJIMBOCTI JOCTaBKH BaHTAXKy BiJ JABeped BiANpPaBHHUKA A0 JBEpei
orpuMyBaya.  l[lepeBe3eHHS  MPOJOBONBYMX  BaHTAXIB 32  JIOMIOMOTOIO
iHTepMonanbHoro crnonydeHHs (IC) He crano BukiIOdeHHsSM. Alle gK TOKazala
TEeOpis 1 MpaKTHUKa, JOCUTh MaJI0 yBard MPUIUIAEThCS MEPEBE3CHHIO PI3HUX BHUJIIB
iHTEepMOJIabHUX TpaHcnopTHUX onuHuilb (ITO) y Benmukux Mictax. 3a3Buyail B
SAKOCT1 MMyHKTY MPU3HAYEHHS BKa3yeThCsl a00 MEBHUM CKJIaJ Ha OKOJIULAX MicTa, a0o
3aJli3HAYHA CTaHIlS HA TEPUTOPIi MICTa, a caM€ MICTO BUCTYIA€E y POJi «YMOBHOI
Kpankuy». Takui miAXiJq HE € TOBHOIIHHUM Y BUMAJAKY MEPEBE3CHHS MPOJAOBOJIBYUX,
noOyTOBUX BAHTaXIiB, JJIS AKX KIHIIEBUM ITYHKTOM INpU3HAYCHHS Mae OyTHU CKJaj
KOHKpeTHOro wmarasuHy, TPLl um puHKy, ne BiacHe U TpoAyKuis 1 Oyne
peanizoByBatucs. {0 crocyeThCsi MyHKTIB BIAIpPABIECHHS, TO 0arato miaNpHEMCTB
Xap4yoBOT0 CEKTOPY TaKOK PO3TaIlIOBaHI Ha TEPUTOPIl BETUKUX MICT, OCOOIUBO THX,
1o Oynu 3acHoBaHi e Ha noyatky XX cT. [lepesesenns ITO y mictax abconoTHO
MOBHICTIO TOKJIAJIEHI Ha aBTOMOOLIRHUN TpaHcmopT. Lle cTBOproe Oarato
HE3pYYHOCTEH JUIsi MEIIKaHIIB, HaNpUKIaJ, 3ara3oBaHICTh, 3aTOPH, CKJaJHa
JIOCTaBKa BaHTaxy, pusuk notpanutu y JTII, 3arpumku y nqocrasi [2].

CydacHi MeramoJjiick MaloTh JOCTaTHBO BEJIMKY MEPEXY TIPOMAJICHKOIO
TPaHCIOPTY, OCOONMBI mepeBarn Mae perkoBuil. OCTaHHIM 4YacoM IHTEpPEC 0
€JICKTPUYHOTO TPAHCIOPTY (30Kpema, [0 TpaMBaw), SK JO BaHTaXXHOIO
KOMEPIIIHHOTO TpaHCHOPTYy, Mo4YuHae 30uiblnyBatucs. OnHuMm 3 GakTopiB, IO
BU3HAYA€ JOUUIBHICTh 3aIATH PEUKOBHUH €JEKTPOTPAHCIOPT MPHU NEPEBE3CHHI
BAaHTaXIB, € HOTr0 €KOJIOTIYHICTh, B MOPIBHSIHHI 3 KOJICHUM TnanuBHUM (Ha J[B3).
3Ba)karouu Ha 1€, aKTyaJIbHUM € PO3TJISi/I MUTAHHS PO BUKOPUCTAHHSI €IIEKTPUIHOTO
TPaHCHOPTY (TpamMBar0) y B3a€MO/I1i 3 aBTOMOOIJILHUM Ta 3a13HUYHUM TPAHCIIOPTOM
IIPU IOCTaBLIl BAaHTAXIB Y MeramnoJici [2].

[lepmmm KpOKOM IIOA0 MPOIIECY JOCTABKU € aHaJi3 IHPPACTPYKTYPHOI MEPEXI
MICTa, B IKOMY IJIAHYETHCS 3aMPOBAKEHHS BAHTAXHOTO TPAMBAIO JIJIsI IEPEBE3CHHS
KoHTeiHepiB. HeoOxigHo BH3HAYUTH, J€ 3HAXOIAThCA CKiIagu 30epiraHHs
MIPOJIOBOJILYOT M MOOYTOBOT MPOJYKIIIi, 3aTi3HUYHI, aBTOMOO1IBHI CTaHIII, BEIUKI
TOpPriBeNIbHI 1IEHTPH, pUHKHU. Jlami BHUBYA€THCS TpaMBaiiHa Mepeka MicTa, i
0COOJIMBOCTI, «BY3bKi MICIIS», @ TAKOXK OJMU3bKICTh PO3TAITYBaHHS TPAMBAWHUX KOJIIN
70 BUIIeBKa3aHuX 00’ekTiB. [IpoananizyBaBiii OCHOBHI Miclisg 30yTy Ta 30€piraHHs
MPOJIOBOJIBYOT TIPOMYKIIIT y MICTI, BU3HAYMBIIM TEPMIHAIH, JI€ MOXE BiI0yBaTHCH
nporeaypa nepeBantaxkeHds ITO Ha TpamBaiiHi maThopMu, BKaKEMO TEXHOJIOT14HI
oreparlii, sK BaHTaXHUI TpaMBail Oyze npaioBaTH 1 pO3BO3UTH KOHTEHHEPH MICTOM.

Otxe, TEXHOJOTIUHOW ormepanicro Nel Oyne mnpolec 3aBaHTAKEHHS 1
pO3BaHTaXEeHHS Ha TepMmiHam. KoHTeilHepHuii TpaMBail mpuOyBae Ha TepMIHAI IS
3aBaHTaXeHHA. [le Moxke OyTu Sk KiacM4Ha 3aji3HUYHA CTaHIlA, CIEeliali30BaHUMA
KOHTEHHEepHUH TepMiHal, Hanpukian, «KuiB-Jlickuy», Tak 1 aBTOTpaHCHOpTHA 0a3a 3
BIJIMOBITHUM O0OJIafHAHHAM. BpaxoByrouw, 1m0 TepMiHAIM HE 3aBXAU € MOPYyY 3
TpaMBalHUMHM JIIHISIMHA MICTa, TIPOMOHYETHCS MPOKIAaHHS CHEIIaIbHUX KOJIH, 110
MalOTh CIIOJIYYUTH TEPMIHAT 3 MICBKOIO PEMKOBOIO Mepexero. Y BHUMAAKY 3
3aJI3HUYHOIO CTaHLIE€I0 TpaMBailHa KOJisl MPOKJIANA€ThCS TakK, aOM 3’€IHATUCS 3
A T3HUMU 3aTI3HUYHUMHE. SIKIIO MUpUHA TpaMBailHUX 1 3aII3HUYHUX KOJIIKA He Oye
CHIBIAAATH, TO NPOMOHYETHCS MPOKIACTH TpaMBaHy 1 3ali3HUYHY KOJIIO
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napajenbHo 0Oe3 CyMilleHHS, abo MPOBECTHM MOJEPHI3AIII0 ICHYIOYOro MUIAXY 3
MoOy/I0BOIO AUISTHKM CYMIIIIEHO1 KOJIii, 10 3MOXKE€ MpUMMaTH SK TpaMBai, Tak 1
3aNMBHUYHUM pyxomuil ckian. [lporiec mepeBaHTakeHHST MOXe BijOyBaTucs SK
BEPTUKAJIILHUM, TaK 1 TOPU3OHTAILHUM criocoboM. Ha crerianizoBaHux TepmiHanzax
MIPOMOHYEThCSI BUKOPUCTAHHS CTaHAAPTHOTO OONaAHaHHS (KpaHW) Ta TEXHOJOTIMH,
nporieciB nepeBanTaxxeHHs ITO. Skmo mMoBa e mpo 3BUYaliHI 3aJi3HUYHI CTaHIIIT,
TO OUIBII JOLJIBHUM € TOPU3OHTAJIbHE MEePEeBAaHTAKCHHS, HANPHUKIIAL, TEXHOJOTIs
“Railtainer/Steadman System” yu “Hochstein System” [3].

HacTynmHoro TEXHONIOTIYHOIO OTEpaIli€lo € BIacHE MepeBe3eHHs. SIK TUIbKU Ha
BaHTaXHI TutatGopmMu Oye BCTAHOBIICHO 1 3aKPIIUICHO 3a JIOMOMOTOI0 (hiTHHTOBHX
KpITUIeHb KOHTEHHEPH, BaTOH BIANPABIISIETHCA 10 CHEIIAIbHO CKJIaIEHOMY JUISI HbOTO
MapuipyTy. [lpu oprasizanii Mapumpyty pyxy MICTOM MarTh BpPaxOBYBATHCS Taki
(dakTopu, SK 4YacoBI BUMOTM BaHTAXIB, BIJIMOBIIHO JO BHUMOI IE€PEBE3CHHS Ta
TEpMiHYy TPHUAATHOCTI, a TaKOX JOTIYHICTh 1 MOCHIJOBHICTE PyXYy BaHTaKHOIO
TpamMBal, CHUPAIOYHCh HA MICIIE pO3TAllyBaHHS IYyHKTIB MPU3HAYEHHS 3a/Is
MiHIMi3allii 3MIHU HaMPSIMKY PYXy PyXOMOTO CKJIafy.

Konu Baron mpu0OyBae 10 HEpIIOro MyHKTY NPU3HAYEHHS, PO3IOYUHAETHCS
orepallis 3 BUBAHTAKEHHS KOHTEHHEpPIB y MICI[l NpPHU3HAYEHHS 1 3aBaHTaKCHHS
MOPOXKHIX JUIsi ToBepHeHHsT Ha TepMmiHai. [TO 3HiMaerbca 3 matdopmu 3a
JIOTIOMOTOI0 HaBaHTa)KyBaua 3 HIKHIM Y4 OOKOBHUM 3aXBaTOM Ta MEPEMIILYETCS 10
MICIISl PO3BAHTAKEHHS Y CKJIQJACBHKIM 30HI OTpMMyBada. AOM TPOIEC YaCTKOBOIO
PO3BAaHTAXEHHS HE 3aBaKaB pyXy NACAXUPCbKUX BaroHiB, OIS IYHKTIB
NpU3HaYeHHs1 OyAyeTbCd BIJIraldyXeHa KoJisg A0 CKJIaAChKHUX 30H. Jlomyckaerbcs
OyZIBHUIITBO TaKHX KOJIH 0€3 KOHTAaKTHOI MEPEXI.

[licnss BUBaHTa)XEHHS Ta 3aBAHTAXXEHHS MOPOXKHIX YAaCTUHU KOHTEHHEPIB y
NEepIIOMY MyHKTI MPU3HAYEHHS, BarOH NOBEPTAETHCS HA MICHKI KOJIIi 1 pyXaeTbes A0
HACTYITHOI TOUKM BUBAaHTAXXEHHS UM 3aBaHTaKEHHS, poLEeAypa NMOBTOproeThes. Ko
yCl KOHTEWHEPH PO3BE3€HO, TPAaMBail MOBEPTAETHCA HAa KOHTEHHEPHHUI TEpMIiHAT Yd
CTaHIIito JyIst moBepHeHHs nmopokHix ITO 1 3aBaHTaXEHHS HOBUX.

o crocyeThCsl NPUHAIEKHOCTI BAaHTAXKHOTO TpaMBal0 Ta 3aKOHOJABUYMX
NMUTaHb, TPOIMOHYETHCS 2 BapiaHTU. Y TepHIoMy BUIMAAKy BaHTaxHui PC
MpUITMAEThCS HAa OamaHC KOMYHaJIBHOTO TiepeBi3HUKA. [liIMprueMcTBO MOBHICTIO Oepe
Ha ce0e 00OB’SI3KM 3 eKCIUTyaTarlii TPaHCIOPTHOTO 3aco0y, a KOIITH 332 BUKOHAHHS
TaKHUX TIEPEeBE3eHb WIYTh 0 OIODKETy mianpueMcTBa. EkcriemuTop Mae moaatu 3asBy
1o KII, abu 3aM0OBUTH «Miclie» HA TpamBai 1 BpaXyBaTu BUTPATH, SIK OKPEMY JIAHKY B
IiHI JOCTaBKM KOHTEWHepa. Y JpyroMy BHMAAKYy IMPOMOHYETHCS MOCTaBUTH
BaHTQ)XHUW TpamBaii Ha OajaHC CcaMOro KOHTEHHEpPHOTOo TepMmiHalmy. TepMiHal
HIJNUCY€E 3 KEPIBHUITBOM BIAMOBIAHOTO KM JOTOBIp MPO BUKOPUCTAHHS MICHKHUX
TpaMBaHHUX NUISAXIB Ta MEPEXK, /1€ BKa3ylIOThCSI OCHOBHI YMOBH, B TOMY UHMCII IjIaTa
3a BUKOPUCTAaHHS MICBKOI TpaMBaWHOI Mepexi, PEeMOHT 1 OOCIyroByBaHHS
TpaMBailHOro ckjaay, Ttomo. I[lpm Takomy BapiaHTI €KCIEIUTOpP 3BEPTAETHCA
0e3mocepeiHbO 10 KePIBHUIITBA TEPMIHAIY, SIKE HAJA€ Takl MEpEeBE3CHHs, K OJHY 3
CBOIX JOJATKOBUX MOCIYT 1 OIJIaTa 3a MEePEBE3CHHS CIUIAYy€eThCS TEPMIHATY.

Hlono wacy poOOTH BAaHTAXXHOTO TpPaMBaK, TO OCHOBHOIO MPOOJIEMOIO €
CYMICHICTh HOro po0OTH 3 3BMYAHUMH MACAXUPCHKUMH TPAMBAHUMH BaroHaMH.
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BpaxoByroun 1ie, MpOMOHY€ETbCA €KCIUTyaTyBaTH BaHTAKHUN TpaMBail y HIYHHMM Ta
MDKITIKOBHM 9ac. OCHOBHA HiYHA 3MiHA Ma€ moyuHaTucs micis 20-1 roguHu Beyopa 1
10 7 paHKy, a MIXKITIKOBA JeHHa 3MiHa nmoyrnHaTuMeThest 0 10.00 1 mae 3aBepIIMTHUCH O
16.00. Takum YuWHOM Yy TOAMHY-TK BaHTAXHUN TpaMBaili He Oyle 3aBakaTH
MEPEBE3CHHIO TMAca)XXupiB, a BJEHb Ta BBEYEpl HE CTBOpPIOBATUME IMpoOJeM 3
BUKOHAHHSIM PEMCIB MacaXKUPCHbKUMU BaroHaMu y 3B SI3KY 3 3MEHIICHHSIM KUIbKOCTI
PYXOMOT'0 CKJIaay B MIXKITIKOBUH Yac.
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S3HAYEHHA ABTOMOBIVIBHOI'O TPAHCIHIOPTY B CE3OHHUX
INIEPEBE3EHHAX BAHTA’KIB AIIK

Crynayenko €Bren Xoce, MariCTpant
Abomin Ouiekcanap AHATOJIHOBUY, JI.TIC/I.H., TOLUCHT
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
domin@nubip.edu.ua

[linBuiieHHs €(QEKTUBHOCTI arpapHOTO CEKTOpa BITYM3HSIHOI E€KOHOMIKH B
3HAUHIA MIpl 3aJeKUTh B €(OEKTUBHOCTI TPAHCIOPTHOTO OOCIYrOBYBaHHS
Oe3mocepeiHiX BUPOOHMKIB arpapHOi MPOIYKIli, BUKOPUCTAHHSI MaTeplaIbHUX
peCypciB 1 YIOCKOHAJIGHHSI €KOHOMIYHUX BIJHOCHMH MiX TOCHOJAPCHKUMH JIsTIaMHU.
TexHONMOTIYHUN MK BUPOOHHUIITBA TMPOAYKII POCIMHHMIITBA Mepeadavae
TPaHCIIOPTYBAHHSI HACIHHS, OPTaHIYHUX Ta MIHEpPAJIbHUX TOOpPHUB, 3aCO0IB 3aXHUCTY
pociuH 1 Bpoxar. OOcsAru mepeBe3eHb IIUX MaTepiajliB 3pOCTalOTh 13 301IbIISHHIM
MPOJYKTUBHOCTI arpapHoro BHPOOHMIITBA. TOMY KIHIEBI pPE3yJbTaTH HISTIbHOCTI
arpapHoOro CEKTOPY 3HAYHOIO MIPOI0 3ajieaTh BiJ CTaHy 1 PiBHS TPaHCHOPTHOIO
oOciayroByBaHHs. Takuil JaHIIOT BUKOHAHHS KOXHOTO 3 TEXHOJIOTIYHHMX IPOIICCIB
nepeadayae  OE3MEPEepPBHICTh TMEPEMINIEHHS] BaHTaXIB, sKa 3HAYHOI MIpPOIO
3a0€3MeUy€EThCSl TPAHCIIOPTOM 1 Ma€ MEePEBAXKHO CE30HHUMN XapakTep.

B ymoBax BHpOBaJ)KEHHS PUHKOBUX BIJIHOCHH, 3Ba)KalOUM Ha HEOOXIAHICTh
JIOKOPIHHOTO TMOKpAIeHHsI pOOOTH CIITLCHKOTOCTIONAPCHKOT Tally31, MEepIIOueproBOIO
3a/1aye€i0  yIOCKOHAJIEHHS TPAHCIOPTHOTO OOCIYrOBYBaHHS TOBapOBUPOOHHKIB
MOBUHHO OYTHM CTBOPEHHS MPABOBOi OCHOBHU 3POCTaHHS €KOHOMIYHUX TOKA3HHKIB,
TOJIOBHHM €JIEMEHTOM B SIKiil € MeXaHi3M CTBOPEHHS MaTepiaJbHO-TEXHIYHOI 0a3u
arpokomiuiekcy [1, 2].
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Takxa poOoTa mpOBOAUTHCA 32 YMOB OOMEKEHHSI MaTepialbHUX Ta (IHAHCOBUX
pecypciB. 3 METOIO OHOBJIEHHS MAIIMHHO-TPAKTOPHOIO MapKy raiay3l BiOYBaeTbCs
MOTOBHEHHSI ICHYIOUMX Ta HOBOCTBOPEHHMX CLILCHKOTOCIOJAPCHKUX MIAMPUEMCTB
HOBOIO BITUM3HSHOI 00pOOHOI0, 30MPaIbHOI0 TEXHIKOIO 1 TPAHCIIOPTHUMHM 3aCO0aMHU
[3, 4]. B Takux cuctemax CyTTEBO 3pOCTa€ POJb aBTOMOOUILHOTO TPAHCIIOPTY, SIK
OCHOBHOI TOB’3yI040i JIJAHKM PECYpPCHOTO 3a0€3MeUeHHs] Mk MOCTadyalbHUKaAMHU Ta
CIIO)KMBa4yaMH [5, 6].

[IpoBeneHHs BIAMOBITHOTO aHaji3y OOOB’S3KOBO MOB’s3aHE 13 HEOOXITHICTIO
BpaxyBaHHS BEJIHMKOi CYKymHOCTI (DakTOpiB, SIKI TO3UTHBHO a00O HEraTUBHO
BIUTMBAIOTH HA MOTOYHI Ta KIHIIEB1 pe3yabTaTH pOOOTH TpaHCIOPTHOI cuctemu [7, §].
OCHOBHMMH 3aXOJaMH IIOJ0 CYTTEBOTO 3HIDKEHHS CYKYITHMX BHUTpaT B MpOILIECi
CUIBCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA Ta MIABUIIEHHS MPOAYKTHUBHOCTI Ipall Mae
OyTH BIIPOBAKEHHSI HOBUX TEXHOJOTIN, sIKIi 0a3ylOThCs, TOJIOBHUM YHUHOM, Ha
3aCTOCYBaHHI METOJIIB JIOTICTHYHOTO yrpaBiiHHs [9].

A.lleTpuk, LUJIKOM CHOpPaBEAJIMBO OOIPYHTOBYE, IO HAYKOB1 JOCIIKCHHS
dbopmyBaHHS 1HPPACTPYKTYpU TPAHCIOPTHUX CHCTEM B arponpoOMHUCIOBOMY
BUPOOHUIITBI BUMarae qudepeHIiioBaHOTO MiIX0Iy AJiI CTBOPEHHS MaTEMaTUIHUX
MoOJIeJIell CE30HHUX MEPEBIZHUX MpoIleCiB. JleTanbHa po3poOka aHaTITHYHUX MOJENIEN
Ta iX y3arajJbHEHHs, BBaXKa€ BUCHMM, JUIsI OUIBLIOCTI TUIIOBUX CUCTEM OOOB’S3KOBO
OyIyTh MOB’SI3aHUMU 13 HEOOXIIHICTIO BpPaXyBaHHS BENUKOI KUIBKOCTI BUITAJIKOBHX
(dakTOpiB Ta CE30HHY IHTEHCUBHICTb, 110 BIUIMBAE HA TOTOYHI Ta KIHIEBI pe3yIbTaTu
pobotu ycboro komiuiekcy. Curyallii, KOJIM B OYIKyBaHHI OOCIYrOBYBaHHS
YTBOPIOIOTBCA YEPTH, 3yCTPIHarOThCS JOCUTH 4acTo. Ase, Harojomrye A.lletpuk,
ICHYI0Y1 MaTEMaTUYH1 MOJIE MOKYTh CYTTEBO BIJIPIZHATHUCS M1k COOOIO.

JIo PO3MOBCIOJUKEHUX CHUCTEM BIJHOCSTBCS Takl, IO XapaKTepU3YIOThCS
MyaCOHIBCBKMM PO3MOJLJIOM TPHUBAJIOCTI IHTEPBAJIIB Yacy MIDK MOCIIJOBHUMU
HAJXO/DKCHHSIMH ~ BUMOT 1  €KCIOHCHIIAJIbHUM  PO3MOALIOM  TPUBAJIOCTI
oOCIyroByBaHHs. 3a3Hau€HI MaTeMaTH4YHI MOJIENl 3aCTOCOBYIOTHCS Yy BHIMAJIKax,
KOJIM TIOTIEPEIHbO HEIOCTATHBO JOCIIHKEHI XapaKTEepPUCTUKU OOCIyrOBYyBaHHsI, a00
BOHM 3MIHIOIOTBCS B JIOCUTh IIUPOKUX Mexax. Jlo Takux pO3MOBCIOIKEHUX
TEXHOJIOTIYHHUX  TPOLIECIB B  arpolMpOMHKCIOBOMY  KOMIUIEKCI  BIJIHOCSATHCS
MEPEBE3CHHS 3€PHOBUX BaHTaxXiB. PO3paxyHKHW OCHOBHUX TEXHIYHUX MapaMmeTpiB 3a
TaKUMH MOJIEISIMU CYTTEBO IMMIJABUIIYIOTh TOYHICTh KIHIIEBUX pE3YyJbTaTiB B
TPAHCTIOPTHUX CHCTEMaX.

Po3pobka metonosorii opmyBaHHS 1HPPACTPYKTYPU TPAHCIIOPTHUX CUCTEM,
3a pesyibTaTamu gociipkeHb A.lleTpuka, mependayae MOCIHIIOBHE JOCIIIKCHHS
0COOMMBOCTEH OOCITYrOBYBaHHSI 3€PHOBUX BAHTAXOMOTOKIB B arpoOmpOMHCIOBOMY
BUPOOHMIITBI, pO3pOOKY METOJMKH BU3HAYEHHS CKJIALy 30MpajbHO-TPAHCIOPTHOIO
KOMILIEKCY Ta OOIPYHTYBaHHS CTPYKTYpU MapKy aBTOTpPaHCIOPTHHX 3aco0iB [10].
[Ipu oMy sKicHe 3a0e3MEedeHHs TEXHOJIOTIYHUX IEepPEeBE3eHh BUEHUN BBaXKae
MOKJIMBUM JIMIIE 332 YMOBHM HAJIHHOTO Ta EKOHOMIYHOTO (YHKI[IOHYBaHHS
CTBOPEHHMX 30MpaIbHO-TPAHCIOPTHUX CHUCTEM IIPH PAIIOHATFHOMY YIIPaBIiHHI
npolecamMy MepeBE3eHHs 36PHOBUX BaHTAXIB.

Bupimenns Takux HayKOBUX 3aJady, Ha I[UIKOM CIPaBeJIUBY AYMKY
A.lletpuka BHMarae JAeTajJbHOTO aHaNi3y HAasABHUX TEXHOJOTIH MPOBENCHHS
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MOJILOBUX POOIT, OOTPYHTYBAaHHS KOHCTPYKTHBHHUX MapaMEeTPiB PyXOMOT'O CKIIaTy 1O
OKpPEMHUX MOJEISAX AaBTOTPAHCIOPTHUX 3ac0o0iB Ta 3a0e3MeuyeHHs PUTMIYHOI 1
0e3nepediiftHOl poOOTH 30MpalIbHUX arperaTiB 3 JIOTPUMaHHSIM BH3HAYE€HOT'O PIBHS
eKOHOMIYHOCTI. OcOOJMBOCTI BUKOHAHHS TEXHOJOTIYHUX TIEPEBE3€Hb 3EPHOBHX
BaHT@XIB BIJ Micllb 30uUpaHHS 10 00’ekTiB 30epiraHHs IepeadadyaroTh
nudepeHIiiioBane  JOCHDKEHHS (GOpM  TPaHCIIOPTHOTO  OOCIYyroBYBaHHS B
3QJIGKHOCTI  BiI  MacmiTablB  TOCHOJAPChKOi  JISIIBHOCTI B 1HTEIPOBAHHUX
arpoNpPOMHUCTIOBUX CHCTEMAaX 3 BpaxXyBaHHS iX CE30HHOT IHTEHCUBHOCTI. Takui miaxin
JI03BOJISIE CHCTEMHO BH3HAUUTH 3aCO0M 1 METOAM TMOKPAIIEHHS TEXHOJOTIYHUX
nepeBe3eHb. Crnernudika podOTH aBTOTPAHCIIOPTHUX OpraHi3aIliil mojsrae B HaJaHHI
MOCJIYT TIO TIEPEBE3CHHIO 3¢PHOBUX BAHTAXIB HA TMOCTIHHIN OCHOBI MPOTITOM BCHOTO
ce30Hy, ab0 3a pa3oBuMH 3aMOBJICHHSMU. OCHOBHMM 3aBIaHHSM TpPAHCIIOPTY B
TaKOMY BHIIQJIKy 3a HasBHOI B TOCHOJAPCTBI 30MPAIbHOI TEXHIKA Ta TEXHOJIOTII
BUKOHAHHS TMOJBOBUX POOIT € JOKaJIbHE TMOKpAIIEHHS TOKa3HUKIB pPoOOTH
aBTOTPAHCIOPTHOT opraxizariii [10].
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VIK 656.06
3HAYEHHS TPAHCIIOPTHUX TEPMIHAJIIB V JIOTICTUYHIN
CUCTEMI JOCTABKH BAHTAKIB

Animencokuii I.B., cTyneHr,
Tirosa JI.JI., K.T.H., JOIIEHT
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
email: L_titova@nubip.edu.ua

3 TpaauIliiHOT MO3UIIiT JOTICTHKA PO3TIISIAETHCA K CIOCIO JOCTAaBKY BaHTaXIB
y TOTPiOHIM KUTBKOCTI BIAMOBIAHO JI0 3a3HAYEHOT0 TEPMIHY Ta MyHKTY MPU3HAYEHHS
3a YMOBU JJOTPUMaHHS HEOOX1IHUX KPUTEPIiB SAKOCTI.

['onoBHUM  (yHKI[IOHAJILBHUM  €JIEMEHTOM  CHUCTEMHU  TPAHCIIOPTHO-
EKCIEeUIIIMHOTO OOCIyroByBaHHA € TEpMIHAJIM, CHOPYMKYBaHI y  By3Jjax
TPAaHCIOPTHOT MEpEXi, y IMYHKTaX CTHKY MariCTpajJbHUX BHUJIB TPAHCIOPTY Ta
MICIIEBOTO, BHUKOHY€ (YHKIlI T1JJBO3Y-PO3BE3CHHS BaHTaXIB KIieHTypl. JlaHi
CIIOpYAM 3aJiiHI TEPEBAKHO Yy TMEPEBE3CHHSIX MIKMICBKOIO Ta MIXKHAPOJIHOTO
XapakTepy. bararo ekcmepTiB NPUCBATIIIA CBOI pOOOTH BHUBYCHHIO ITHTAaHb
PO3MIIIIEHHS TEPMIHATIB Yy JOTICTUYHUX CHCTeMax. TepMiHaJlaMd Ha3WBAIOTHCS
pO3MIIIEHI HAa TPAHCHOPTHIN Mepeki O0'€KTH, 3a JOMOMOTOI SIKMX KOPHUCTYBadl
OTPUMYIOTH JOCTYIT JO TOCIYT TPAHCHOPTHOI CHUCTEMH. Y CYyYacHHX JIAHITFOTax
MOCTaYaHHS JIOCTaBKa OCHOBHOI MacW BaHTaXiB 3JIMCHIOETBCS 4Yepe3 CHUCTEMY
TPaHCIOPTHHUX TepMiHaIIB [14].

Ha TepMiHamax 3HIMCHIOETBCS TEXHOJIOTIYHA B3a€EMOJIS PI3HUX BHUJIIB
TPaHCIIOPTY Ha OCHOBI IIEHTPAJI30BAHOTO YIPABIIHHA MEPEBAHTAXKYBAJLHUMU Ta
IHITUMHU  OTIepaIliIMH, TIOB'S3aHUMHU 31 CKIIAJICBKOIO TEepepoOKO0 Ta CEpPBICHUM
00CITyrOBYBaHHSM KJIIEHTYPH Ta PyXOMOTO CKJIATY.

-

Puc. 1. 3aranbHuiil BUTJISIA TePMiHAJY Y JOTICTHYHIN cucTeMi
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[lepmi Tepminamu Oynu 3amylieHI B MEpeXi BOAHOTO Ta 3ai3HUYHOTO
MEepEMIIICHHS. TOBapiB, IO MOTPEOYIOTh MPOMIXKHOTO HAaBaHTAXXEHHS Yy IIpoIrieci
TPaHCIOPTYBaHHS JIO0 IYHKTY TMpu3HadyeHHs. Ha mnyHKTax 3ami3Huil, MnopTax
CTBOPIOBAJUCS O00'€KTH 31 CHEIlaIbHUM OCHAILCHHSM, IO JO03BOJISIE MPUWMATH,
copTyBaTH, 30epiraTi Ta  BIJOyCKaTH  TOBapu, MPOBOJUTH  BaHTAXKHO-
pPO3BaHTaXyBaJbHI Ta IIiJBI3HO-PO3BI3HI OMepallii 3 aBTOMAaIIMHAMH, Ty>XOBUM
TPaHCIIOPTOM.

Tepminanum o6magHaHi CKjIaJaMd, TpU3HAUYEHUMHU i 30epiraHHs Ta
NEPEeKOMILJIEKTYBaHHS TOBapiB, BIJUIAMU CTpPaxyBaHHS, BIJJIUJIAMH TIPOBEACHHS
MUTHUX OIepaliii, TPaHCIOPTHO-CKCOCAUIIMHUMUA MiAPO3IiITIaMHU, OXOPOHHOIO
CIIy’k0010, aJAMIHICTPATUBHUMHU OIUHUIIMU, TNPUAMAITLHAUMU JJIS  CIIOKUBAYiB,
iTaTpHAMA, HOMEpaMH BIATIOYMHKY, TITOBUMHU IIEHTPAMH, ITYHKTaMH TSI BiJICTOIO Ta
CepBICY PYXOMOIO CKJaay, TOProBUMH mpeicTaBHUNTBamMu CKiIagaHHS CKIIAIiB
MPOBOJUTHCA 3  ONEPATUBHO-KOMOIHOBAaHUX  MaTepialliB, M0  JIO3BOJISIOThH
BUKOPUCTOBYBAaTH TMPOCTI MaHIMyJsIii 31 30upaHHs Ta po30OupanHs. Bucora
CKJIAJCBKUX KOpIyCiB jgocsarae 9,5-12 MerpiB, 3aBISIKH YOMY OpraHi3yeThCs
0araTtocTyIiHYacTe PO3TalllyBaHHS TOBapIB.
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) CEKLIA
IHOPMALIHHI TEXHOJIOI'II HA TPAHCIIOPTI

UDC 621.83.062
THE PROGRAMMABLE STEERING MACHINE FOR
THE ELECTRIC LIGHTWEIGHT VEHICLE

Ruslans Smigins, Doctor of Engineering, Professor
University of Life Sciences and Technologies, Latvia
e-mail: smigins@gmail.com

Development in the vehicles’ technology depends on several factors. It seems
that the most important are environmental regulations, safety in the road transport and
political agreements. Environmental aspect requires that vehicles should be more and
more “green”. It means that such vehicles cannot impact negatively on surrounding
environment by emitting an excessive noise, toxic gas components from the engines
and particles from brakes and tires. Taking this into account the vehicles development
is focused on several trends. The one of the most important seems to be
environmentally friendly fuels. In this regard the researches on alternative and
renewable fuels are still developed. These researches are focused mainly on biofuels
[1-3] different blends containing selected alcohols and/or ethers [4, 5], hydrogen as
well as CNG / LPG gas. Another trend in the vehicles’ development is focused on the
safety and autonomous driving. This development is strongly related with the
progress in the vehicle testing. It can be stated, that the design of safe and
autonomous car needs series of advanced tests carried out with the use of
programmable steering machines (PSM). The concept of such steering robots is
described, for example, in the SAE paper. In particular, these machines allow to
describe the vehicle behavior in repeatable manner. As mentioned above, the future
cars will become more independent and automated. According to the SAE
classification the steering automation is classified in range L1 - L4. It should be
pointed that this automation seems to be especially valuable for disabled persons.
This is why, PSMs are helpful in the research of vehicles addressed for disabled
persons. All these tests must be carried out with the high-quality equipment, which
will provide repeatable conditions for measurements. According to the state of the
art., these conditions cannot be achieved with the human operator/driver. It should be
pointed that even trained human driver do not allow to get a repeatable daily result.
For this reason, the steering robots are more and more common also in the emission
tests.
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Bus service is an essential and, in many cities, the only element of the public
transport system. Improving the quality and attractiveness of bus services has been
identified as one of the key strategies toward sustainable mobility [1]. That is why it
1s important for such service to work efficiently and to constitute an appealing
alternative to private transport. As a result, city authorities worldwide have been
increasingly introducing different forms of traffic priority, including bus lanes, to the
most crowded streets. Implementing a separate bus lane requires consideration of the
available road space as well as both passenger and traffic volumes. The traffic
characteristics of many streets may not justify introducing exclusive bus lanes (XBL)
that are operating all day. In that case, it is possible to introduce XBLs that are
operating only at peak hours. An example of such an approach may be seen in
Rzeszow (Poland), where the local transport authority decided to introduce XBLs
only during the morning and afternoon rush hours. Nowadays, there is also another
possibility to improve the bus service. A modern ICT technology, known as
Intelligent Transport Systems (ITS), gives engineers new opportunities to prioritize
buses. Since 2015, Rzeszyw city has been equipped with modern ITS infrastructure
and has joined the group of the most modern cities in Poland in terms of ITS
implementation. It is also one of the few cities in which the ITS system operates
throughout the city.

That is why the city transport authority has considered the introduction of a
new concept for XBL — separated dynamic bus lanes (DBLS). In this solution, all the
road users may benefit from a DBL because the time delay incurred by individual car
drivers is minimized and the benefits for the public transport may be the same as in
the case of the standard bus lane. Due to its advantages, the DBL could be used on
more street sections, which would increase the attractiveness of the bus service. The
most interesting implementations of the DBL system took place in Lisbon in 2006
and in Lyon in 2017. In both cases, the DBL operation was monitored and revealed
benefits in the form of reducing the bus travel times on the designated sections by
25% in Lisbon and 15% in Lyon. Although there were very few practical
implementations, the DBL concept has been the subject of many research studies that
have shown its potential benefits. In several studies, the authors used microsimulation
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traffic models to check the potential advantages of a new XBL solution and compare
it with the standard bus lanes.
References
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Introduction. In today’s world, safety in road transportation is of utmost
importance. Driver distraction is a known cause of accidents. Many devices and
technologies have been developed and utilized over the last several decades. These
range anywhere from steering assistance to voice commands for the vehicle.

This is an important topic because with all the advancements in mobile
technology comes many distractions. It has been reported in some studies from 2019
and 2020 in the United States that nine percent of fatal car crashes of drivers ages 15-
20 were due to distracted driving. In addition, the highest percentage of distracted
drivers were found among drivers of ages 25-34. It was also reported that there were
11,654 drunk driving deaths in 2020 in the United States alone. Technology could be
used to help prevent those individuals from operating motor vehicles.

This paper aims to discuss the components, design, and current use cases of
wearable biometric sensors and intelligent transportation systems for the betterment
of road and driver safety. How this technology can be further used to significantly
increase transportation safety will also be discussed. These technologies are used
with the idea to better the human tasks for which they were designed [9].

Biometric devices have been greatly refined to aid the user in multipoint
analysis of their bodies. These devices consist of items such as smart watches,
respiratory rate sensors, and measurement of tightness of grip on steering wheels. The
technology has improved driver and roadside safety by making sure the vitals of the
wearer are appropriate for driving. The driver’s ability to breath and think correctly
and the driver’s fatigue levels can also be inferred from this information.

Computing and processing the data from these biometric sensors can be done
by intelligent transportation systems. Though there have been several d Artificial
Intelligence (Al)-driven vehicles developed, the purpose of the intelligent
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transportation systems discussed in this paper is not to take over the driving control
of the vehicle but to ensure that the human is still in control and functionally
operational to perform the proper safety tasks while driving [5; 6]. Current intelligent
or “smart” systems within vehicles, with some exceptions, is limited to using driver
data to make the driver experience more comfortable. The future lies with the
integration, creation, and improvements on intelligent transportation systems with
biometric sensors. These systems, when combined with biometric sensors, allow a
great many possibilities when it comes to roadside and driver safety.

One of the most promising technologies we have access to that follows in the
field of biometrics and aids in roadside safety is that of eye tracking software as well
as augmented reality displays with that software. This new implementation of
technology would allow the intelligent transportation system to aid the driver if they
are becoming fatigued, not paying attention, or are practicing unsafe driving. The
software would be synced to the vehicle’s intelligence system and be able to display
important information and updates so that the driver would not need to look away
from the road [2]. Intelligent transportation software could also be able to aid the
driver in directions and help them to get to a rest stop, increase the brightness, or
change the temperature or sound to alert the driver to safe levels if needed when the
driver is experiencing fatigue [4]. If drivers are becoming distracted or fatigued
during driving, the biometric eye tracking system and software, which is paired to the
vehicles intelligent transportation system, would aid heavily in the driver and
roadside safety [1].

History of the technology. The integration of biometric sensors in roadside
safety began in the early twenty-first century. These sensors were designed to capture
the biometric data from the driver and/or passengers. These devices grew in
significance and began to be used for identifying passengers within the vehicle
(through fingerprints, for example). Intelligent transportation systems began a little
earlier than biometric sensors. These included cruise control and different visual
gauges for the driver. Since then, intelligent transportation systems have continued to
increase in processing power. Eventually, intelligent transportation systems and
biometric sensors began to be combined to give personal transportation systems the
tools needed to exponentially help drivers. Some more advanced systems now in use
include smart global positioning system (GPS), heads-up displays, and voice control.
These systems have already been implanted into artificial intelligence (Al) powered
vehicles for self-driving. They aim keep the driver alert to their surroundings. These
systems and sensors are being implanted to ensure roadside safety.

Engineering design for Technology. If biometric sensors had the ability to
both provide safety and potential solutions to unsafe situations that drivers are in, the
sensors would become extremely more useful. This is where intelligent transportation
becomes important. Intelligent transportation is the use of biometric systems to
provide helpful and safe solutions to the driver [1; 4]. The integration of intelligent
transportation with biometric sensors has been experimented with, but not developed
to its full capacity. Adding a smart biometric sensor to measure the driver’s eye
movements would be one way to significantly improve the safety of drivers and
decrease the frequency of collisions due to driver distraction or drowsiness. Examples
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of this include a camera in the vehicle or a camera embedded within the glasses that
the driver uses. The camera would have the ability to use data from the driver’s eyes
to accustom itself to what their normal eye patterns are while driving. If the eyes
begin to show signs of sleepiness, the intelligent transportation algorithm within the
automobile would trigger a specific series of actions. Examples of these reactions to
driver drowsiness triggered by the intelligent transportation system include primarily
directing the driver to the nearest rest stop to sleep. This is because the safest option
in the situation of driver drowsiness is to simply sleep. Other reactions could be used
for the purpose of keeping the driver as alert as possible until the rest stop. Examples
of this include sounding an alarm, vibrating the chair of the driver, brightening the
lights within the vehicle, and cooling the air within the car to keep the driver alert
[2;5]. Successfully combining all these components together into one integrated
safety system is what has never been done before. Another option for a biometric
sensor to measure the driver’s eye movements is using a cell phone. Instead of a
camera embedded in the car or glasses, the phone’s camera could measure the eye
movements of the driver. An app could be used to both interpret the data from the
driver’s eyes and trigger an alarm if the driver is beginning to fall asleep. This type of
safety system would be much cheaper and easier to use than the previous example.
Safety systems such as these have the potential to greatly increase road safety [6].

Biometric sensors that measure aspects of the human body such as drowsiness
and heart rate do exist. There are also smart vehicles that adjust to the needs of the
driver. There are augmented reality systems that can be used in glasses while driving
to display information such as weather information and route information. However,
these technologies currently are not sufficiently blended to create a safer
transportation environment on the roads. Combining all these technologies together
into an “integrated safety system” would significantly decrease the number of crashes
and injuries due to driver unawareness or sleepiness.

To combine these systems together into one “Integrated Safety System (ISS),”
one would need to have some way to connect the device to the car and send
information between them. This could be done through Bluetooth or Wi-Fi. There
would also need to be an algorithm of code that processes the data taken from the
glasses and decides whether the driver needs stimulation and guidance to a rest stop
or not. This would be most easily done through placing the intelligent computing
system within the automobile’s computing system [3]. It would need to have a quick
processing time to alert the driver if he or she is falling asleep in a timely manner.
With an algorithm and the connection between the devices, the ISS would be able to
successfully mitigate the danger of distracted or drowsy driving [4; 5].

The combining of biometric sensors and intelligent transportation systems in
the future would aid in driving automation which will help to avoid crashes and small
human errors while driving. This would aid drivers and not replace the drivers.
Although this increase in safety does not make up for the lack of all human error, it
would greatly help them be safer drivers, especially when it comes to distraction or
drowsiness while driving. Some of the possible limitations of this technology include
the augmented reality (if augmented reality is a part of the I1SS) being a distraction to
the drivers, especially if it over-stimulates the driver. In addition, the cost of
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integrating a safety system with biometric sensors can be very expensive. This is
because it is complicated to seamlessly integrate these different technologies
effectively. Finally, having precision and accuracy of the information being measured
by the biometric sensor is difficult to achieve. It is very important to minimize this
error because the safety of the driver depends on accuracy of the readings of the
biometric sensors. If there would be a false positive or a false negative from the
biometric sensor, this could result in a collision.

Conclusion. The future holds many promising advancements for roadside
safety. By continuing to expand on the current technologies and coupling that with
integration of new systems, the road could become much safer for the drivers,
passengers, and pedestrians. There are many different technologies that have already
been developed for use in the transportation industry. These include augmented
reality, biometric sensors, and intelligent transportation systems. Augmented reality
decreases the distraction of drivers from looking at their phone for directions or
weather information. Biometric sensors measure the biological information of the
driver, such as their heart rate or eye movements. Intelligent transportation systems
use driver patterns to customize the driver's experience to fit the patterns of specific
drivers. These advancements will realistically lead to more driving automation and
systems, while still requiring a physical driver to be present. To decrease the number
of casualties that occur due to distracted or drowsy driving, it would be very
beneficial to combine all these technologies into an Integrated Safety System to
enhance safety and road conditions.
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Hayionanvnun mpancnopmuuii ynieepcumem

Ha croromnimHiii neHb B YKpaiHi ICHYIOTH Pi3HI IMIJAXOAW 10 OpraHizarii
MUTHO-JIOTICTUYHOTO OOCIIyTOBYBAaHHSI 30BHILIHBOTOPIOBEJIbHUX omnepauiid. BoHu
371e01IBIIIOTO TTOB’S13aH1 3 BUMOTaMH 3aMOBHHUKA TOCIYT, 10 KEPYIOTHCS HACTYITHUMU
KPUTEPISIMU OIIHKK €()EeKTHUBHOCTI JJAHOTO MPOIIECY: BAPTICTh, TPUBANICTb, SKICTh Ta
HAJIHHICTE 00CTyroByBaHHS. 3a0e3MedyrOThCS JaHl MOCAYrd Cy0’€KTaMH PUHKY
TPAHCTIOPTHUX TIOCAYT, JO SKUX HaleXaTh: TPaHCIOPTHO-EKCIEAUTOPCHKI
MIIPUEMCTBA, TEPEBI3HUKHA, MUTHO-OpPOKEpPCHKI — MIANPHEMCTBA,  CKIAICHKI
KOMIUIEKCH, BaHTOXHI MHUTHI KOMIUIGKCH Ta PsjJ IHIIMX OpraHi3amii, 1o
3a]Ty4ar0ThCsl O TPAHCIIOPTHOTO MPOLECY B KOHKPETHUX yMoBax peanizaiii. OkpiM
IbOr0, NpH Opradizauii 30BHINIHBOEKOHOMIYHOI JISJIBHOCTI MOXYTh OyTH
3aCTOCOBaHI JICKIJbKa BaplaHTIB BUKOHAHHS MUTHUX (DOPMATBHOCTEMH: MiAPO3A1IaMU
MUTHUX OpTraHiB BHYTPIIIHIX MUTHUIb, IO 3AIHMCHIOIOTh BUKIIOYHO (DYHKIIIIO
MUTHOTO 0opMIICHHST 0€3 HaJlaHHS JOJIaTKOBUX JIOTICTUYHUX MOCIIYT; MiAPO3/1JIaMU
MUTHUX OpPTaHiB, IO PO3MIIIEHI HA TEPUTOPIl BAHTAKHUX MUTHHUX KOMIUICKCIB 1
HAJAI0Th TMOBHHUM CHEKTP MUTHO-JOTICTUYHUX IMOCITYT HAa KOMEPIHINA OCHOBI (3a
BUKJIIOYEHHSIM MUTHHUX (POpManbHOCTEH, 0 € (PYHKIE AEpXKaBH); MiAPO3ALIaMU
MUTHHUX OpraHiB, 110 3HaXOJATHCA B MyHKTaX TPOTYCKY Ha KopAoHi. BianosiaHo,
naHl gii B1I[6yBaIOTBC}I JUIIIE Ha TePUTOPIi KpaiHu- BlI[HpaBJ'IeHH}I BaHTaXy, B CBOIO
4epry B KpalHl MPU3HAYEHHS MUTHOIO arcHIEI0 3MIHCHIOETHCS TMIATOTOBKA MUTHUX
JIOKYMEHTIB ISl PO3MHMTHEHHS TOBapy (BHKOHymTL GyHKILIT aHAJIOT14HI BITYU3HSHUM
MUTHUM OpoKepaM), a MOTIM Ha TEPUTOPil JIOTICTUYHUX LIEHTPIB 3AIHCHIOETHCA
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PO3MUTHEHHS TOBapy Ta PO3BAHTAXKEHHSI aBTOTPAHCIIOPTHOrO 3acoly. Sk Oauumo,
icHye 0e3mi4 MOXJIMBHX KOMOIHAIM 3 BUKOHAHHS JIOTICTUYHOTO OOCIYyrOBYBaHHS
[UIIXOM 3ally4€HHSI PI3HUX CYO’€KTIB PUHKY TPAHCIOPTHUX IMOCIYr Ta IUISAXIB
BUKOHAHHS MUTHUX (POpMaIbHOCTEN MPU B3a€EMO/I1i 3 MUTHUMH OPTaHAMH.

3ampornoHOBaHa MOJENb MacOBOTO  OOCIYrOBYBaHHS YOTHUPHOX THUIIB
JIOTICTUYHUX JIAHITIOTIB 1 BaHTa)KHOTO MHUTHOTO KomIuiekcy (BMK) peamizoBana B
MaKeTl aBToMarm3aIii iMitamiiinoro moaemoBaaas GPSS World [1-3].

Hust mopemoBanHst cucteM B GPSS  Buminserscs KiHIleBa MHOXHHA
abCTpakTHUX KOMIIOHEHTIB, HEOOXITHUX MAJIsi OMHUCY EJIEMEHTIB PEalbHOI CHCTEMU
(HaHpI/IKJIaI[, JKEpeJT 3asBOK Ha 00CITyroBYBaHHS, 4epr, 00CITyTOBYHOYHX HpI/IJ'IaI[iB 1T
M.), 1 KIHIIEBAa MHOXXWHA CTaHJIAPTHUX onepaum 0 ONMCYIOTh 3B 'I3KH  MIX
eJIeMeHTaMu. BwuaileHnM MHOXHWHAM €JIEMEHTIB 1 oOmepamiii  CTaBUTBhCS Y
BiAMOBIIHICTh MHOXKHHA 00'ekTiB GPSS [4].

TpaH3akTH OMHUCYIOTH OAMHUIN TMOTOKIB, SIKI JOCIIIXKYIOTHCS — BaHTAX 1
TPAHCIOPTHI 3aCO0H, 110 HAIXOAATh Ha 00CIyroByBaHHsS. TpaH3aKTH pyXaroThCsl Bij
070Ky 70 OJNOKy Tak, SIK pyXaloThCs €JIEMEHTH, SKi BOHH MPEACTaBIsAIOTH. KoxkHe
MPOCYBaHHS TpaH3aKTa 1HILIIOE B MOAEN! ekl nofii (odhopmieHHd, 1 T. m.). [lomaii
oOpoOmsitoteess GPSS y BiJMOBiIHUNA MOMEHT MOJEIbHOTO uacy. biioku 3amarorhb
JIOTIKY (DYHKI[IOHYBaHHSI IMITAllIMHOI MOJENI CHUCTEMHU 1 BU3HAUYAIOTh LUISAXU PYyXY
TpaH3akTiB. [IpakTHYHO BCi 3MIHM CTaHIB IMITAIIfHOT MOJEl BiIOYBalOTHCA B
pe3yabTari BXOJy TPaH3aKTiB B OJI0KHM 1 BUKOHAHHS OJ0KaMH CBOiX (DyHKIIIH [5].

3actrocyBanHs GPSS nnsi cTBOpeHHS IMITAIiiHOT MOJIEl JIOTICTUYHOTO
naunuora i BMK Bu3HauaeTbcst HOro MMpPOKUMU MOKIUBOCTIAMMU:

— GPSS BuxopucroBye Benukuii iHTepdeiic KopucTyBaya, 100 CIHPOCTUTH
MpoIleC CTBOPEHHS iMiTaiiiHoi Mmoxem. Ile 3a0e3medyeTrbcsi MOMKIUBOCTSIMH
BI3yali3alii Mpolecy MOJENIOBaHHS, a TakoX BOYJOBAaHMMH €JIEMEHTAMHU
CTaTUCTUYHOI 0OPOOKHU JaHUX;

— GPSS Mae iHTEepaKkTHBHY 3JaTHICTh HAJIATOHKEHHS MOJEII, SKa JT03BOJISE
BCTAHOBJIIOBAaTH KOHTPOJIbHI TOYKHM B MOJENi, IOKPOKOBE HAaJaroJKEHHS Ta
MO>KJIMBICTh BU3HAYaTH MapaMeTpH TpaH3akTiB B Mojeni. KoxHa peanizauis (mporin
MOJIeJll) Ma€ JOJATKOBI 1HHOBAUIMHI 1HCTPYMEHTH, 100 3pOOUTH HAJIArOJKEHHS
KOPOTILIUM 3aBJIaHHSM;

GPSS nae MOXIMBICTH OLIHIOBATHM XapaKTEPUCTUKUA CHUCTEMHU B IIEBHI
MOMEHTH 4acy 1 Ha pi3HUX PIBHAX i neramnizaii [6].

Po3pobena imiTariiitna MoJIeTh JIOTICTUYHOTO JIAHITIOTa MOCTa4aHb JTO3BOJISIE:

— BU3HAYaTH CEPEIHIM Yac BUKOHAHHS POOIT KOXKHOIO JIAHKOIO JIOTICTHYHOTO
JIaHITFOTa TIOCTa4YaHb;

— BHW3HAYATH 3arajbHUIl Yac BUKOHAHHS JIOCTABKH TOBAapiB IO PI3HUX JIAHITFOTAX
MOCTaYaHb;

— BUOMpPATH TUM ONTUMAIBHOT'O JIOTICTUYHOTO JIAHITIOTa ITOCTaYaHb.

Po3pobiiena imitartiitna mojienns BMK no3Bosisie BUsHavartu:

— TIPOITYCKHY CIIPOMOYKHICTh BAHTAKHOT'O MUTHOTO KOMILUIEKCY;

— cepemHid yac mepeOyBaHHS TpaHCHIOPTHUX 3aco0iB Ha Teputopii BMK,
BKJTFOUAFOUH Yac MPOCTOIO B Ueprax;

— Yac OYIKYBaHHS TPAHCIIOPTHHUX 3aCO0IB B 4ep31 IO MOMEHTY OTPUMAaHHS J103BOJTY
Ha B'13/1 Ha TEPUTOPIIO 00'€KTY MUTHOT 1HPPACTPYKTYpH;
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— BIPOT1HICTh BIIMOBU B OOCITyTOBYBaHH1 3BayKar0Ul Ha OOMEKEHHS Ha KUTbKICTh
TPAHCIIOPTHHUX 3aCO0IB, SIKI OTHOYACHO MOXKYTh 3HAXOAWUTHCS HA TEPUTOPIi BAHTAXKHOTO
MUTHOTO KOMILJIEKCY;

— ONTUMaJbHA KUIBKICTh MICIh JUISI CTOSIHKM TPAHCIIOPTHUX 3ac00iB B 30HI
MUTHOTO KOHTPOJTIO, CTOSHIII JIJIs 3aTPUMaHHUX aBTO;

— ONTHMaJibHa KUIBKICTh MUTHHX 1HCIIEKTOPIB, Mpalforounx Ha teputopii BMK
(BpaxoBYyHOUH 1HAMUBITyaJIbHY TPUBATICTh X pOOOYOTro JIHS 1 3MiH);

— BIPOTIJIHICTh BIIMOBU B PO3MIIIIEHH] BaHTa)Xy Ha MUTHHMHA CKJIaJ a0o0 CKiaj
TUMYACOBOTO 30€piraHHs 32 YMOBH BiJICYTHOCTI BIJIBHUX CKJIQJICHKHX IO

— ONTUMAJIbHI PO3MIPH CKJIAJICBKUX TUIONI JJISi PO3MIILICHHS BaHTaXKy HA MUTHUI
CKiIag a00 CKJIaJ TUMYACOBOIO 30epiraHHs, o0 BIPOTIIHICTh BIIMOBH CKJIajana He
IICBHINIOI BEJINUMHY;

— ONTHMalbHI 3HAYEHHS 4Yacy OOCIyroBYBaHHS IIpU PI3HUX IOE€JHAHHAIX
IHTEHCHUBHOCTI, 1110 33JIal0THCS, BCTYITY TPAHCIIOPTHUX 3aC00IB, 1110 JI03BOJIMTh 30UIBIIUTH
npomyckHy cripomoxHicte BMK [7].

3acTocyBaHHSA IMITALIMHOTO MOJENIOBAHHS TMpPU JOCHIKEHHI CKIIATHUX
TEXHOJIOTIYHUX TMPOIIECIB JIa€ MOKJIMBICTb BCTAHOBUTH HENOJIKA CHUCTEMHU Ta
BpaxyBaTH iX y QyHKIIOHYBaHH1 00’ €KTiB MUTHO-JIOTICTUYHOT IHDPACTPYKTYPH.
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TEXHOJIOI'II GPS TA IoT IK IHCTPYMEHTHU E®EKTUBHOI
ATPAPHOI JIOTICTUKHA
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Texnonorii GPS Tta IoT (Internet of Things) MoxyTe OyTH KOpHUCHUMHU
IHCTpyMEHTaMHU sl €peKTUBHOI arpapHOi JOTiCTUKU y BoeHHUH 4ac.GPS no3Boisie
BIJICTEXKYBaTH PYyX TPAHCHOPTHUX 3ac00iB, IO NEPEBO3ATh arpapHi NPOAYKTH, 3
TOYHICTIO 70 MeTpa. Lle 103BoJisie KOHTPOJIOBAaTH 4Yac MPUOYTTS TPaHCHOPTY HA
MicCle IPU3HAUEHHS Ta IUIAHYBaTH Yac 3aBaHTAKEHHS Ta po3BaHTakeHHs. Kpim Toro,
GPS no3Bossie BiACTEXKYBAaTH pyX TPAHCHOPTY MiJl YaC TPAHCIIOPTYBAHHS MPOIYKTIB,
10 MOX€ OyTH KOPHUCHO B pa3l BUHHUKHEHHS IpoOJieM Ha JI0po31, TaKUX SIK 3aTOPU
a6o aBapii. Texnonorii [0oT m03BOMSAIOTH BiACTEKYBAaTH PO3MIIICHHS MPOIYKTIB Ha
CKJIa/lax Ta KOHTPOJIIOBATH YMOBH iX 30epiranHs. Hanpukian, naTuuku TemmnepaTypu
Ta BOJIOTOCTI MOXYTb OYTH BCTaHOBJIEHI Ha CKJIaJax ISl BIJICTEKEHHS YMOB
30epiranHs nMpoAykKTiB. Lle 103BoJIsIE BYACHO BUABIIATH MPOOJIEMH 31 30€piraHHsIM Ta
3ano0iraTd BTpaTaM MPOAYKTIB. 3arajoMm, BUKopucTaHHs TexHousoriii GPS Tta IoT
MO>K€ JOMOMOITH 3MEHIIUTH PHU3UMKHU MpHU IEpEeBE3€HHl Ta 30epiraHHl arpapHHUX
OPOAYKTIB y BOEHHUW Yac. BOHM H03BOMNSIOTH €(PEKTUBHO KOHTPOIIOBATH PyX
TPaHCIOPTY Ta YMOBH 30€piraHHsl MPOAYKTIB, 0 MOKE MIABUIIUTH MPOIYKTUBHICTb
Ta 3MEHILIUTU BUTpATH Ha JIOricTUKY. Kpim Toro, Bukopuctanus texunonorii GPS Ta
IoT moxe migBuIUTU O€3MEKy MEepeBe3eHHs Ta 30epiranHs mpoaykTiB. Hanpukmiasn,
natyrkd [0T MOXyTh BIACTEKYBAaTH YMOBHU 30€piraHHs MPOAYKTIB Ta HAJCUIATH
MOBIJIOMJICHHS PO Oyb-5K1 BIJXHJICHHS, 110 JI03BOJUThH OTIEPATUBHO pearyBaTH Ha
po0IeMu Ta 3amo0iraTd MOXKJIMBUM pU3UKaM JJis 310poB's moaei. TexHonorii GPS
ta loT Takok MOXyTh 3a0e3neunTH OUTBIT TOYHE Ta eQEKTHBHE IUIAHYBaHHS
JIOTICTUYHUX oriepariiii. Hanpukian, aHamTrka JaHuX 3 BAKOPUCTAHHAM X TEXHOJIOT1N
MOYKE JIOTIOMOITH 3pO3yMITH €(EeKTHBHICTh PI3HUX MAapIIpyTIB TPAHCIOPTYBAHHS Ta
ONTUMAJIbHUI Yac 30epiraHHs MPOIYKTIB Ha ckianax. Lle mo3Bossic 3MEHIIMTH BUTpATH
Ha JIOTICTUKY Ta 30UIBIIMTH PIBEHb 0OCITYTOBYBAaHHSI KITIEHTIB.

V CBITI BXX€ ICHYIOTh MPUKIIAJIA YCHIIIHOTO BOPOBaIXKeHHs TexHooriit GPS Ta
[oT y arpapniit norictuuil. Hanpuknaz, komnanis Cargill BukopuctoBye gatunku [oT
Ta aHAJITUKY JTaHUX, HI00 ONTUMI3YBAaTH PO3MIIICHHS MPOJIYKTIB Ha CBOIX CKJIaJax
Ta 3a0e3MeyuTd OonTUMajabHi yMOBU 30epiranHs. Kpim Ttoro, xommanis Cropln
Technology BukopuctroBye texHosorii [oT mist BiCTe)eHHS pocTy Ta 300py pi3HUX
KyJbTYyp, IO JIO3BOJISIE 3a0€3MEeUUTH Kpamly SKICTh MPOAYKTIB Ta €(EKTHBHIIIC
TJIaHyBaTH JIOTICTUYHI omepairii. Bukopucranns gataukiB loT Ta aHAMITUKK JaHUX
MO’K€ TOTIOMOTTH ONTHUMI3yBaTH PO3MILICHHS MPOAYKTIB Ha CKJIa/lax Ta 3a0e3MeunTu
ONTUMAaJbHI YMOBHU iX 30epiranss. J[aTYMKyM MOXKYTh BHUMIPIOBAaTH Takl IMapaMeTpH,
K TeMIIepaTypa, BOJOTICTh, OCBITICHICTh, PIBEHb KWUCHIO Ta 1HIII, Ta TEpenaBaTH
OTpPUMaHi JIaH1 B XMapHi CUCTEMH I MOIajIbIIol 0OpOOKH Ta aHaMI3y.
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Ha ocHOBI1 OTpHMaHUX JaHUX MOKHA PO3POOUTH aJITOPUTMH, SKI ABTOMATUYHO
HNIATPUMYIOTh ONTHUMalbHI yMOBM 30epiraHHs Ha ckJiajgax. Hanpuxman, sKimo
BUMIpSIHA TEMIIEpaTypa MepeBUIy€e 3aJaHe 3HAUYECHHS, CUCTEMAa MOXKE aBTOMATUYHO
3alyCTUTH BEHTWIALII0 a00 MOBIJOMUTH PO HEOOXITHICTh 3aMiHU a00 PEMOHTY
ob6naaHanHs. KpiMm Toro, aHamiThka JaHUX MOXKE JOMOMOTTH BU3HAYUTH ONTUMAJIbHI
MICLS JUIsl pO3MIILIEHHS MPOJYKTIB HA CKJIaJaX 3 ypaXyBaHHSM iX XapaKTepUCTUK Ta
TepMiHy npujatHocTl. Hanmpukiaa, Ko aeski TpoayKTH MalTh KOPOTKHUM TepMiH
IPUIATHOCTI, BOHM MOXYTh OyTH pPO3MIIIEHI B HAWOUIBII JOCTYMHHUX MICISAX ISt
MIBUIKOTO JJOCTYITY Ta BiJABAaHTA>KECHHSI.

Otxe, BuKopucTanHs naTuukiB [oT Ta aHamITUKK JaHUX MOXE JOTIOMOTTH
ONTUMI3yBaTH PO3MIIICHHS TPOAYKTIB Ha CKJIagaXx Ta 3a0€3MeYnTH ONTUMAaJbHI
yMmoBH 30epiranfs. Lle M03BOJIUTH 3HU3UTH BUTpATH Ha 30epiraHHs Ta 3MEHIIUTH
BIJICOTOK BTpaT MPOAYKTIB BHACIIJOK HEKOPEKTHUX YMOB 30epiranHs. Bukopucranus
texHosorii GPS Ta [oT moke 3HauyHO MOKpamUTH €(QEKTUBHICTh Ta OE3MeKy
arpapHoi JIOTICTUKM y BOeHHMM 4Yac. L{i TexHOJOr1i 103BOJSIIOTh BIACTEXKYBATH PyX
TPAHCIIOPTY Ta PO3MILIEHHS NPOAYKTIB Ha CKJIajgaxX, MIJBUIIYIOTh Oe3MleKy
MEepPEeBE3CHHS Ta 30epiraHHsd MPOAYKTIB, a TaKOX 3a0e3MeuyloTh OUIbII TOYHE Ta
e(peKTUBHE IJIaHYBAaHHS JIOTICTUYHMX omepauiid. BrnpoBamkeHHS 1UX TEXHOJOTIN
MOK€ 3MEHIIMTH BHUTPATH Ha JIOTICTUKY Ta 30UIBIIUTU PiBEHb OOCIYrOBYBaHHS
KiIieHTiB. OHaK, HEOOXITHO 3a3HAYUTH, 10 BUKopucTaHHs TexHosoriid GPS Tta loT
TaKOX MOTpeOye MEBHUX BUTpAT Ha iX BIPOBAIKEHHA Ta 00cCiIyroByBaHHs. Kpim
TOro, BOHM MOXYThb OyTH BpasjuBl 10 KiOepaTak, TOMY HEOOXiJHO 3a0e3IMeuuTd
BUCOKHI piBeHb KiOepOe3neku. Takum 4uMHOM, BUKOpHUCTaHHs TexHosorid GPS Tta
[oT mMoxe OyTu Ay’e KOPHUCHHM y MOKPALIEHHI arpapHoi JOTICTUKH Y BOEHHUN Yac.
Bonu 103BONSIOTH €(DeKTUBHIIIE BiACTEKYBAaTH TPAHCIOPT Ta MPOAYKTH, 3HIKYIOTh
BUTPATH Ta MIJBUIIYIOTh PIBEHb 00CayroByBaHHs. OqHaK, HEOOXITHO OYTH YBaXKHUM
IpH iX BIPOBAHKEHHI Ta 3a0€3MEYNTH BUCOKUIN PIBEHb KiOepOe3neKu.
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TPAHCIIOPTHE MOJIEJTIOBAHHSI B ATPAPHOMY CEKTOPI
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TpancnopTHe MOJETIOBaHHS € BaKIUBUM IHCTPYMEHTOM ISl TJIAHYBAHHS 1
ONTUMI3allli TPAHCIOPTHUX MPOIECIB B PI3HUX CEKTOPaxX €KOHOMIKH, BKIIOYAIOUU
arpapHuil cektop. BukopucTaHHs TpaHCIOPTHOTO MOJIEIIOBAHHS JI03BOJISIE 3HU3UTH
BUTPAaTU Ha TPAHCHOPTYBAaHHS arpapHoi MNPOAYKIi, 30UIBIIMTH MNPOAYKTHUBHICTH
TPAHCHOPTHUX TMPOIECIB 1 MIABUIIUTH €(PEKTUBHICTh ISIIBHOCTI MIANPUEMCTB
arpapHoOro CEKTopy.

OouH 3 OCHOBHUX AacCIleKTiB, W0 MOTpedye omnTumizaiii, 1e BUOIp
ONTUMAJIBHOIO MapIIPYTy TOCTABKU arpapHoi mpoaykiii. Lle moxe OyTH ckiaaHum
3aBJlaHHSAM dYepe3 Te, 110 3aJEKHO BIJ PI3HUX (DAKTOPIB, TAKUX SK PO3TallyBaHHS
MYHKTIB NMPUHAOMY MPOAYKIIi, HASBHICTb JOPIT 1 TPAHCIOPTHHUX 3aCO01B, MOXYTb
BapilOBATUCS BUTPATU HA TPAHCIIOPTYBAHHS.

TpancmopTHEe MOJAENIOBAaHHS JI03BOJISIE BpPaxOBYBaTHM Bcl 11  (akrtopu 1
BUOMpaTH HAWOUIBII ONTUMAJbHUN MapHIPyT AOCTABKM MPOAYKLii. BukopucraHHs
TPAHCTIOPTHOTO MOJICTIOBAHHS JO3BOJISIE 3HAYHO 3MEHIIMTA Yac 1 KOIITH Ha
TPAaHCHOPTYBAHHSA, IO € OCOOJMBO BAXKJIMBUM B arpapHOMYy CEKTOpi, A€ BEJIUKI
o0cAry npoayKIli MOTPiIOHO AOCTABIIATH Y BlJAAJIEH] PET10HH.

OxpiM BUOOpPY MapuIpyTy, TPAaHCIOPTHE MOJEIIOBAaHHS TaKOX J03BOJISIE
ONTHUMI3yBaTH BUKOPUCTAHHS TPAHCIIOPTHUX 3aCO0IB Ta MPAIIOBATH 3 ONTUMAIbLHUM
pPO3KJIaZOM JOCTaBKM mpoAykuii. lle Moke 3HU3UTM BHUTpaTH Ha MaJIMBO Ta
30UTBIITUTH KUTHKICTh TIEPEBE3€Hh HA OJJHOMY TPAHCIIOPTHOMY 3ac001, 110 J03BOJIUTH
30UTBIIUTH MPOAYKTUBHICTh TPAHCIIOPTHUX TPOIIECIB.

3acToCyBaHHS TPAHCIOPTHOI'O MOJENIOBAHHS B arpapHOMY CEKTOP1 JA03BOJISE
MOKpaIUTH €(PEeKTUBHICTh TPAHCIOPTYBAaHHS Ta 30epiraHHS NPOAYKIli. 3aBAsSKd
TaKOMYy MOJICIOBAHHIO MOYXHA BHU3HAUWUTH ONTHUMAJIbHUN MapHIpyT AOCTaBKU Ta
3MEHIITUTH Yac TPAHCTIOPTYBAHHS, 110 J03BOJISIE 3SHU3UTH BUTPATH HA JIOTICTHKY.

OmarM 3 TPUKIAAIB 3aCTOCYBaHHS TPAHCIIOPTHOTO MOJETIOBAHHSA B
arpapHOMYy CEKTOpl € BHUKOPHUCTAHHS METOJy ONTHUMI3allli MapuIpyTiB JIOCTaBKU
NPOAYKIi Ha pPHUHKHU. 3aBIASKH I[bOMY METOAY MO’XHAa BHU3HAUUTH HANOUIBII
e(heKTUBHUHN MapUIPyT 3 JOCTABKOIO HA PUHKH, 1110 JI03BOJISIE 30UIBIIUTH MPOAAXK] Ta
3HU3WTH BUTPATH HA TPAHCIIOPTYBAHHS.

Taxox, TpaHCIOPTHE MOJEIIOBAHHS JTO3BOJISIE MOKPAIIUTH MpoLieC 30epiraHHs
MPOIYKINi Ha cKiamax. 3aBAskd BUKOpUCTaHHIO natuukiB [oT Ta anamiTuku maHmx
MOKHa ONTHUMI3YyBaTH pO3MIIICHHA TMPOJIYKTIB Ha CKIaJax Ta 3a0e3neunuTu
ONTUMAabHI YMOBH 30epirans. Takuil miaxia 103BOJISE€ 3MEHIIUTH BTPATU MPOAYKTY
BiJl TICYBaHHS Ta 3a0€3MEUUTH HOTO SAKICTh MPHU JOCTABII A0 KIIIEHTA.
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3aranoMm, TPaHCIOPTHE MOJEIIOBAHHS J03BOJISE MOKPAIIUTH €(PEKTUBHICTH
JIOTICTUKHM B arpapHOMY CEKTOpi Ta 3a0e3MeYUTH SKICTh Ta CBOEYACHICTh JOCTaBKU
npoaykiii. Takui miaxig € ocoOMMBO BaXKJIMBUM B YMOBaX POCTY KOHKYPEHIII Ta
3MEHIIICHHSI BUTPAT Ha JIOTICTUKY.

PTV Vissim € oguuM 3 HaWOUIbII MOMYJSPHUX MPOTrpaMHUX 3ac00IB IS
TPAHCIIOPTHOTO MOJICIIOBAHHS, SIKUI BUKOPUCTOBYETHCS HJii BUBUEHHA PYXY
TPaHCIOPTY, MPOTHO3YBAaHHS 3aTOPIB Ta aHaji3y pI3HUX AaCIHEKTIB TPaHCIOPTHOI
iHGpacTpykTypHu. B arpapHomy cekrtopi, ae 30ip 1 TpaHCHOPTYBaHHS MPOAYKII €
BOXUJIMBUMH eTamamu, 3actocyBaHHs PTV Vissim mMoke TOMOMOITH YIOCKOHATUTH
JOTICTHKY TepeBe3eHb Ta 3a0e3MeuuTH e(PEeKTUBHE BUKOPUCTAHHS TPaHCIOPTHOI
iHppacTpykTypu PTV Vissim BUKOPHUCTOBYIOTH AJIsi aHaNi3y pyXy TPaHCHOPTY Ha
Joporax, 30KpemMa JJjisl TUIaHyBaHHS MapIIPyTiB, BCTAHOBJICHHS ONTHUMAJIbHUX TOYOK
3aBaHTAXEHHS Ta PO3BAHTAXKEHHS, BU3HAYEHHS HAWOUIBII 3pYyYHUX TPAHCHOPTHHUX
3ac001B /JIsl MIEpEeBE3EHHs MEBHUX THUIIB MPOayKTiB. Takox, PTV Vissim no3Boisie
MOJIETIIOBATU Pi3HI CUEeHapii TPAaHCHOPTHOIO PYyXy, IIO0 MOXE OyTH KOPUCHUM IUIs
TUTaHYBaHHS J1i B pa3i 3aTOpiB UM Hemepea0auyBaHUX 0OOCTaBHH.

Buxopucranass PTV Vissim y arpapHoMy CEKTOpi Tak0XX MOXKE JIOIMOMOTITH
3HU3UTU BUTPATH Ha TPAHCIOPTYBAHHSA MPOAYKIIi, a/pke BIH JO3BOJISIE BU3HAYATU
ONTUMAJIbHI MapuIpyTH, 30a1aHCyBaTH PO3MOAUI BaHTAXy MIXK TPAHCIOPTHUMU
3aco0aMM Ta 3MEHIIMTH vac jJocraBku. Kpim Toro, usg mporpama Moxe OyTu
BUKOpPUCTaHa JUIsl aHAII3y PI3HUX AaCIEKTIB JIOTICTUKH, TAaKMX $K ONTUMAJbHUN
pO3MIp CKJIAJCBKMX MPUMIIIEHb Ta 3PYYHICTh PO3MILMIEHHS CKJIAAIB A
3a0e3MedeHHs]  MIHIMaJIbHOTO 4acy JoctaBku.PTV ~— Vissim € mnoTyXKHuM
THCTPYMEHTOM JIJIs1 TPAHCTIOPTHOTO MOJIEIIOBAHHS, SIKUW IIUPOKO BUKOPHUCTOBYETHCS
B arpapHOMy CEKTOpl Il OLIHKM Ta ONTHUMI3allli TpPaHCHOPTHUX NOTOKIB. Lle
JO3BOJISIE ~ arpapHUM  KOMIIaHIsIM  IJIaHyBaTH  €(EeKTUBHY  MaplIpyTH3aLlIo,
3MEHIIyBaTH BHUTPATH Ha TPaHCHOPTYBaHHA Ta 30UIbIIyBaTH e€()EKTUBHICTD
nepeBe3eHb. PTV Vissim 103Bossie aHami3yBaTH TPAHCIOPTHI MOTOKH, PO3MIIIECHHS
JIOPIT Ta MEePEXPEecTiB, a TAKOXK JOCIIKYBAaTH Pi3HI BapiaHTH MapiipyTiB. [HTerpariiis
3 T€0IAaHHUMH J03BOJISIE CTBOPIOBATH TOYH1 KapTorpadiuHi MoIel, IKi MOXKYTh OyTH
BUKOPHUCTaHI JJisi BiJOOpaXKeHHsS MOTOKIB TPAHCIOPTY Ta MOOYJAOBH ONTHMAIbHHUX
mapuipyTiB. Kpim Toro, PTV Vissim moxke J0omOMOrTH y BUPIIIEHHI MpobieM 3
NEpPEeBE3CHHSIM NPOAYKTIB, 3a0e3meuyloyd TOYHE TIUIaHYyBaHHS MapLpyTiB 1
3MEHIIICHHS BHUTpPAaT Ha TpaHCHoOpTyBaHHsA. lLle 103BoNis€ MiABUIIMTH piBEHb
oOCIIyTOBYBaHHS KJIIEHTIB Ta 3a0e3Me4YuTH CTaOUIBHICTh BUPOOHUIITBA Ta
oCTayaHHsI.

3aranom, BukopuctanHs PTV Vissim s TpaHCIOPTHOIO MOJENIOBAHHS B
arpapHOMYy CEKTOpl1 J03BOJI€ TMIABUIIUTH €(EKTUBHICTh TPAHCIOPTYBAHHA Ta
30UIBIIMUTH  JTIOXOJM AarpapHUX KOMIIaHiM, 3a0e3nedyrodu TOYHE IIJIaHyBaHHS
MapmipyTiB, ONTHUMaJIbHE BHUKOPHUCTAHHSA pECypciB Ta €(QEKTUBHE KepyBaHHS
TPAHCTIOPTHUMHU MOTOKAMHU.

Opnieto 3 ocHOBHHMX TmepeBar BukopuctanHs PTV Vissim € MoXIuBICTH
MOJICTIIOBaHHSI PI3HUX CIIEHapiiB pyXy TpaHCIOPTY Ta aHali3y BIUIUBY Ha dac
JIOCTaBKU Ta BapTICTh mepeBe3eHHs. Lle mo3Bomsie 3a1iicHIOBaTH ONTUMATBHUN BUOIp
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MapuipyTy, BpaxoOBYIOUM yMOBH  JOPOXKHBOTO  PyXy Ta  OCOOJHMBOCTI
TPaHCIIOPTYBAHHS KOHKPETHOI MPOJTYKIIIi.

Kpim Toro, PTV Vissim 103BoJisi€ BICTEKYBATH PyX TPAHCIOPTHUX 3acO0IB B
peanbHOMY yaci 3a qornoMororo GPS-Tpekepa Ta aHanizyBaTH AaHi MPO MIBUAKICTS,
TPaEKTOPIiIO Ta 3yNmuHKH. Lle H03BoJIse onepaTUBHO pearyBaTu Ha HenepeadadyBaHi
CUTyallli Ta TIUIaHyBaTH JOJATKOBI MapuIpyTH B paszi HeoOximHocTi. Takox
BukopucTanHa PTV Vissim Mo)ke JOMOMOTTH 3MEHIIUTH KUTBKICTh BUIIQJKIB BTPATH
OPOAYKTIB MiJl Yac TPAaHCHOPTYBAHHS, OCKIIBKU JIO3BOJISIE ONTHUMI3yBaTh yMOBU
30epiraHHsl Ha TPAHCTIOPTI Ta Ha CKJIa/Iax.

Otxe, Bukopuctanus PTV Vissim B arpapHiii JOTiCTULII MOXe 3a0€3MeunT
3HayHI TiepeBard B ONTHMI3allii TPAHCIOPTYBaHHS Ta 30epiraHHs arpapHoi
npoayKuii. BpoBaykeHHs 11€i TEXHOJIOTIT MOYXK€E TONOMOI'TH 3MEHIIIMTH BUTPATH Ha
NEPEBE3CHHS Ta MIABULIUTH SIKICTh TPAHCIOPTYBAHHS MPOJYKLIi, 110 3a0€3MeYnuTh
Ou1b1I e(heKTUBHY pOOOTY B arpapHOMY CEKTOPI.
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YK 629.3/656.1
TPAHCIIOPTHA MOJIEJIb TA CACTEMA IMITAIII TIPOT'PAMU
PTV VISSIM

CouaapboB Ouekcanap OJiekciioBUY, K.T.H., JIOLIEHT
Cemepust Ouiena BosioauMupiBHa, cTapiunidi BUKIIaaay
CymcoKuu HayioHAIbHUU a2papHuul yYHieepcumen
e-mail: Solarov.oleksandr@snau.edu.ua

Cucrema imitarii nporpamu PTV Vissim sBisie co00r0 ABI OKpeMi IIporpaMu
SK1 B3aEMOJIIFOTh 3 COOOI0 32 paxXyHOK OOMIHY aHWMH, BUMIPIOBaHb JETEKTOPIB Ta
JaHUMH TIPO CTaHH CBITJIO(GOPHOTO pEryaloBaHHSA. Pe3yibraToM ClayryBaTHMe
IMITaIlisl CXeMHU PYXY TPAHCIIOPTHOTO 3aCc00Yy.

117



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

B Mogeni TpaHCHOPTHOTO TOTOKY 3aKJIaJeHO MOJENb CIiJyBaHHS 3a
«iiepom» (Mornepeay pyXoMUM TPAaHCIIOPTHUM 3aco0oMm). B pamkax ojHi€i imiTarii
PTV Vissim Moe 3acTOCOBYBaTH KUIbKa, y TOMY YHCI1 PI3HUX, 30BHIIIHIX IPOrpam
pEryJoBaHHS CBITJIOCUTHAJIBHUX YCTAaHOBOK.

OcHoBHI1 enemeHTH 1HTEpPeiicy Moy VISSIM:

* MOBEIHKA MPHY BUKOHAHHI KJIAIIaHHS TIPaBOIO0 KHOIIKOKO MUIIIL;

* O1YHI TTaHEI;

* po3TalryBaHHs BiKOH;

* CKacyBaHHs/BiTHOBIICHHSI,

* MaHeJb 00'€EKTIB MEPExKi;

* BIKHO MEpEKi;

* OiyHa maHenpb «PiBHI»;

* OivyHa maHeab Smart Map;

[ToOynoBa nepexpects B porpami

Sk pactpoBoi 6a3zu nsi moOyaoBu 0a3oBoi mikpomojeni y nporpami PTV
Vissim VISSIM BukopuctoByBanacs CyMyTHHKOBa KapTa, IO Ma€ HEOOX1THHIM
P1BEHb TOYHOCTI.

Y mporpami VISSIM TpaHcnopTHa cXxema CKJIQJa€TbCsl 3 JIOPOXKHIX 1
CIOJIYYHHUX BIIP13KiB 3 MIMPUHOIO, IO BIAMOBIIA€ BUXITHUM JJAHUM PO T€OMETPUYHI
XapaKTePUCTUKHU 00'€KTA, 1110 MOJAEIIOETHCS.

Jlanuii miaxig A03BOJISIE BU3HAUWTH BIUIMB IH)KEHEPHOTO OOJAIITyBaHHS
TUISTHKA TPAHCTIOPTHOI MEPEXi, 10 BUBYAETHCSA, HA TPAHCTIOPTHI MOTOKH, B YaCTHHI
CXEeMH HAHECEHHs JOpOoXHbOI po3miTku. KinbkicTh cMyr 3agaBanacs Ha
TPAHCHOPTHUX CXEMAaX SIK MapaMeTpH BIANOBIAHMX BiApi3KiB. CXeMH CTBOPIOBAIUCS
Ha MacImTaboBaHil TpadivHii OCHOBI, IO BUZHAYMIIO PEATICTUYHICTh JOBXHHHU BCIX
JOPOKHIX BIAPI3KIB Ta JO3BOJIWIO IPOKOHTPOJIIOBATH IXHIO IIUPUHY.

Jlanmi BUKOHYBajlaCh CHUMYJISLISL TPAHCIOPTHUX MOTOKIB y 3D pexumi y
nporpamHomy naketi PTV Vissim.

Puc. 1 Ilpuxkaan mo0y10BaHOro nepexpecTs B Nporpami

KopekTHicTh OTpuMaHUX MIKpOMOJEIeH Moxke OyTH OIllHeHa JuIe 31
3ICTaBJICHHS  pe3yJbTaTiB, 10 BOHM JalOTh y pe3yjabTari IMiTamii 3
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EKCIIEPUMEHTAILHUMHU JaHUMHU. Y HAIIOMY BHUIAJKY E€KCIIEPUMEHTAILHUMH JaHUMU
€ 3HAYCHHS I1HTEHCUBHOCTI Tpadiky Ha BHUXOJAX TPAHCIOPTHOI cuctemu. s
MIPOBEJICHHS IMITaIlii Ha CTBOPEHIN Mojiesll HEOOX1THO BCTAHOBUTH IHTCHCHBHICTb 1
CKJIaJ] TPaHCIOPTHOrO MOTOKY Ha BCiX BXxogax mojeni. OOuiBa 1i mapameTpu
BU3HAYEHI Yy JAHUX NPO pPyX aBTOTpPaHCHOPTY 13 macmopTra mnepexpects. s
MIIpaxXyHKy KUIBKOCTI TPAHCHOPTHHUX 3ac0o0iB y Vissim BHUKOPUCTOBYIOTHCSA
BUMIPIOBaJIbHI ITYHKTH, sIKI MO’KHA BCTAHOBUTH Ha OY/b-KI1H 13 CMYT PyXY,

Jlns mopeneil cTBOpeHUX y mporpamHomy 3abesnedenHi PTV, mpoBoautbes
IMITaIlisl TPAHCIOPTHOTO PyXy TPUBANICTIO | ToIWMHY 3 BUMIPIOBAHHSM KUTBKOCTI
TPAHCTIOPTHUX 3ac00iB, IO MPOXOMAATH uepe3 KOXKEH BXIJ/BUXIA TPaHCIOPTHOI
mepexki. [icis 3akiHueHHs iMiITaIlli MPOBOAUTHCS 00pOOKa Pe3yabTaTiB, O KOKHOMY
3 BUXO/IIB pPOOUTHCS MOPIBHAHHS MOJEJIBHUX Ta HaTYpPHHUX JAHUX, OyAyeThcs rpadik
MOJIST KOPEJISIIi.

Sk oauH 3 METOMIB IHTErPAJIbHOI OIIIHKH, 1[0 XapaKTepU3ye MapamMeTpu pyxy
yepe3 TPAHCHOPTHI BY3JIM, BHKOPHUCTOBYBAaBCS pO3paxyHOK dacy B J0po3l Ta
pPO3IOJII  cepeHbOi IMBUAKOCTI. OTpuMaru TOTPiOHI JaHI MOJACT J03BOJISE
yCTaHOBKA JIETEKTOPIB Yacy Mpoi3/ly 1 CEpeIHbO1 IIBUIKOCTI.

JIist oTpUMaHHS KOPEKTHUX pe3yJbTaTiB BUMIPIOBaHb y MpOIECl IMITallil
nepiojl MOJAENIOBaHHS MpoJIoBXKyIOTh Ha 10 xBumuH (600 c), a 30upaHHsS JaHHUX
3nicHIOEThCS 3 10 XBUIIMH MOJIENIOBaHHA. Taka KOpEeKIlis HeoOX11Ha, OCKUIbKH Ha
MIOYAaTKOBOMY €Talll IMiTallli TPaHCHOPTHI 3aCO0M BBOJATHCS B MOJEINb MOCTYIOBO 1
TPaHCIOPTHA MEPEXA € HEJOBAHTAXKEHOIO B MOPIBHSIHHI 3 PEAIbHOIO CUTYALIEIO.

YK 629.3/656.1
MOXJ/IMBOCTI ITPOI'PAMM PTV VISSIM 11O YAOCKOHAJIEHHIO
HEPEXPECTA

CoaapboB Ouekcanap OJiekciiioBuY, K.T.H., JIOLICHT
Cemepust Ousiena BosionuMupiBHa, cTapiuvii BUKIIaaay
CymcoKuil HayioHAIbHUU a2papHull YHieepcumem
e-mail: Solarov.oleksandr@snau.edu.ua

3a manumu anamzy JTII Ha mepetmHax BigOyBaeTbcs M'siTa YacTHHA BCIX
noaii. BuauMICTh NepeTHHy BU3HAYAETHCS IMO3I0BXKHIM MPOQiIeM AOPOrd MiICIl
Moro posramryBanHs.. Kpaia BuguMicts 3a0e3ne4yeThes y pasi, KoM 00UAB1 JOPOTH
y MICIl MEPETUHY MalOTh MPSIMUN YU YBITHYTUH MO310BXKHIA npodinb.. Bunmyknmii
npodisib TOPOrv 3HAYHO MOTIPUIY€E BUIUMICTD.

Vissim BHUKOPUCTOBYETHCS IS MOJCIIOBAHHS TPAHCIOPTHUX TOTOKIB,
TPAHCIIOPTHOTO TUIAHYBaHHS Ta ONTHMi3allii TPOMAaJICBKOTO TPAHCIOPTY: Y MICTax,
perioHax, MeramoJjicax. BoHO iHTerpye BCiX y4aCHUKIB pyXy Ha €IMHY MaTeMaTHUHY
TPAHCTIOPTHY MOJIEb.

IMiTyIO0 pyX TpaHCHOPTY 1 MILIOXOJIB , IO JIa€ 3MOTY OyTH THCTPYMEHTOM JIJIst
aHaJli3y pi3HUX MPOEKTIB Ta PIllIEHb MPH TUTAHYBAHHS PYXY.
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Y mporpami  pO3pI3HSIOTBCS: KJIAaCH TPAHCIOPTHHX  3aco0iB, THUIHU
TPAHCIIOPTHUX 3aCO0IB Ta MOJIEJI TPAHCIIOPTHUX 3aCO01B:

* Mojens TpaHCHOPTHOTO 3ac00y — CIOJIM MOXHA BKJIIOYUTH TPAHCIOPTHI
3aco0M, SIKI MalTh OJHAKOBI TEXHIYHI XapaKTEPUCTUKH, ajie Pi3HI T'€OMETPHYHI
po3Mipu. Hanpukiaa: Mojenb JIETKOBOIO aBTOMOOLIISI MOXKE BKJIFOYATH KUJIbKa MapoK
MamuH (Mersedes, Audi, Ta 1H11), K1 OyyTh MaTH Pi3HUIN 30BHINTHIA BUTJIA, Pi3HI
pO3MipH, ajie TEXHIYHI 1 TUHAMIYH1 XapaKTePUCTUKHU TTPUOIM3HO OTHAKOBI.

Koxna Momens TpaHCIOPTHOTO 3ac00y Mae BIATOBIAATH JIMIINE OJUH THII
TPAaHCIOPTHOTO 3ac00Yy.

* Tun TpancmopTHUX 3ac001B — IpyIa TPAHCIOPTHUX 3aCO01B, sIKA OMUCYETHCS
BJIACTUBOCTSIMUA TEXHIYHMX TMPOOIriB Ta BUXIMHUMH JaHUMH [UJII MOXKJIUBOTO
pO3paxyHKy eMicii. TUIOB1 TpaHCIIOPTHI 3aCOOU: JIETKOBUM aBTOMOO1J1h, BAHTAXK1BKa,
aBTOIOI3]], C1IEIbHUI TATa4, CTAaHJAPTHUI aBTOOYC, 34JIEHOBaHUI aBTOOYC, TpaMBai.

[Iporpama imitamiinoro moxaemoBanuss PTV VISSIM peanizye npuHiunu
IMITAIliHOTO MOJICNIIOBaHHS Ha MikpopiBHi. lle o3Hauae, mo y mporeci imiTtarii
0e3nepepBHO MOJEIIOETHCA PyX KOKHOTO aBTOMOOLIS B MEXaxX JOPOKHBOT MEPEXI 3
ypaxyBaHHSM 3aJJaHUX TOBEIIHKOBUX MOJeleil (30KkpemMa, Mojelield NpsIMyBaHHS,
3MIHU CMYTH 1 T.1.).

VISSIM — 1ie MiKpocKomiYHa MOJIENb IMITAIlll pyXy TPaHCHOPTY B HACEJIEHUX
MyHKTaX Ta 1103a HaceJEeHUMHM IMyHKTaMH, 0a3u- 10 i1 Ha KPOIll Yacy 1 Ha IMOBEIIHII
BOJIIS, a TAKOX IMIIOX1JHUX MOTOKAX.

Jle MOXyTh BUKOPHUCTOBYBATH MPOTPaAMY.

Pazom 3 inauBigyansHuM TpancnoptoM (IT) Moke MoaemtoBaTHUCS TaKOXK
BHYTPIIIHbO-MICBKMH 1 MPHUMICHKHMA, 3aJII3HUYHUI Ta aBTOOYCHHMI 1 MaplIpyTHUN
nacaxupcbkuid Tpancnopt (MT3). Pyx TpaHcmopTy MOXYyTh IMITYBaTH 3a PI3HHMX
3aJlaHUX YMOB Ta 3a OaKaHHSM BU MOXETE JOJIaTh TYAM MIIIOXO/IB 1 CIIPOTHO3YBaTU
iX TTOBE/IIHKY.

[Togani HWwKYe pealibHI BHUIAJIKK JIAIOTh YSIBISCHHS TMPO MOXKIHUBOCTI
BuKkopucTtanHa VISSIM:

* ¥V Mepexax 3 KOOPAMHOBAaHUM CBITJIIOGOpHUM perymoBanHsIM VISSIM
BUKOPUCTOBYBAJIOCS JIJISl aHAI3y MPOMYCKHOT CIPOMOKHOCTI B THX BHUIIaJKaX, KOJH
gyepe3 3BOPOTHI 3aTOPU PyX TPAHCIOPTY HE MOXHA OyJIO CIIPOTHO3YBAaTH Ha OCHOBI
JiarpaMy 4ac-Iisix.

* 3a ponomororo VISSIM MokHa MonAenmtoBaTH MEpexXi 3 pi3HUMHU THUIIAMH
By3JiB, TomMy VISSIM BHUKOpHCTOBYBajoCs nJisi OLIHKMA BIUIMBY pi3HUX (QopM
nepexpectb (HeperylboBaHE TMepexXpecTs, KiJIblleBE TMEPETHH, peryIbOBaHUN
nepexpecTsi, ABOPIBHEBI PO3B’SI3KM) HA MPOMYCKHY CIIPOMOKHICTb.

 IIponyckHa 37aTHICTh KUIBLIEBUX NEPETHUHIB OI[IHIOETHCA 3 YpaxXyBaHHAM
HaWOMMKYUX TPAHCIIOPTHUX BY3JIIB.

* IlpoBeneHHs aHamizy MPOIMYCKHOI CIPOMOXHOCTI Ta TPAaHCIOPTHOTO
PETYIIOBaHHS Ha CKJIAIHUX 3YNMUHKAX 3 YpaxXyBaHHSAM PyXy TpaMBaiB Ta aBTOOYCIB.

* FOcryBanns napamerpiB VS-PLUS. Bynu cTBopeHi 4acTKOBI MepEki 3 O1IbII
HUK 30 TpaHCIOPTHUMHU BYy3JaMH [ TOro, 100 OIHUTH TPAHCHOPTHHM pyX
«3EJNICHOI XBWJI» B 3aJEKHOCTI BiJl HABAaHTAXEHHS TPU NPIOPUTETHOMY PpyCi
aBTOOYCIB Ta TpaMBaiB.
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» OyHKIIOHATBHICTh MalaH4YMKa, Mo TecTyeThes: VISSIM 3actocoBye VS-
PLUS-perymtoBaHHs, SIKE BUKOPHCTOBYETHhCS B TMPHIIAJIaX PEryJIOBaHHS Oararbox
BUpoOHUKIB. Pa3zom 13 TectoBumMu ¢yHkuisimu VISSIM MoxiuBe penpoayKyBaHHS
XOJIIB TECTy, TAaKMUM YMHOM JICTHIAETHCS IJIAHYBaHHS JOUUIBHUX TPaHCIOPTHO-
TEeXHIYHUX napameTpiB napametpis VS-PLUS.

* BigkpuTuil mpucTpiii CUCTEMHU JO3BOJISIE TAKOXK BHKOPHUCTOBYBATH 1HIIUX
MpOLIETyp PErYIIOBaHHS.

* TpaHcropTHO-TeXHIYHAa MOBa IMporpamyBaHHs VAP 1m03BoJisie MoIeIOBaTH
OyAb-IKUI THUI PETyIIOBaHHSI TPAHCHIOPTHOTO pPyXy HS 31 CBITJIOCHTHAJIBHUMHU
yCTaHOBKAMH B Ta 11032 HACETICHUMH ITyHKTaMHU.

* 3a J0MOMOroI0 J0AATKOBOTO MOAYNs «JluHamiuHe PO3MOIINIECHHS TOALD»
MOKYTb OyTH MPUHHSATI PILIECHHS, SIKI 3aJI€KATh B1Jl TOTO, SIK K1 MapIIPYTH.

INTER-CAR COMMUNICATION IMPLEMENTATION AND
ADVANCEMENT

Thomas Macklin, Kailey Stettler, Aidan Wright,
Aanuoluwapo C OshakuadeEngineering students,
Sophie Liu, Ph.D. professor
Engineering School, Oral Roberts University
Email: sliu@oru.edu

Inter-vehicle communication has emerged as a promising technology in the
modern car market, with the potential to enhance traffic coordination and reduce car
accidents. When employed on a large scale, vehicles can receive real-time
notifications about potential hazards or obstructions on the road, regardless of their
proximity to the obstacle. As a result, the frequency of accidents and casualties can
be significantly reduced. This technology relies on inter-vehicle communications
networks known as VANETs, which have raised concerns regarding network
security. Nevertheless, ongoing research is being conducted to fortify these networks
against road hijacking and other forms of exploitation. When successfully
implemented, the VANET network operates as a domino effect-like relay system,
which could greatly improve the efficiency of vehicular travel on the road.

Automotive vehicles are among the emerging technologies that are relevant to
the inter-vehicle communication discussion. The potential benefits of this technology
are numerous, with improved road safety being one of the primary ones. However,
for this technology to become a reality, communication between vehicles is
necessary. Fortunately, this is already in development. According to the U.S.
Department of Transportation, "connected vehicle (CV) technologies are equipment,
applications, or systems that use V2X communications to address safety, system
efficiency, or mobility on our roadways."

One aspect of V2X technology is vehicle-to-vehicle communication (V2V),
where two vehicles communicate with each other. This technology, which offers 360-
degree coverage, also includes vehicle-to-infrastructure (V2I) communication. It has the
potential to save lives and a significant amount of money. According to NHTSA,
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615,000 motor vehicle crashes could have been prevented had this technology been
widely available. Through V2X technology, omnidirectional messages can be broadcast
from one vehicle to another up to 10 times per second. The communication range of
V2X is over 300 meters, which, combined with its ability to detect potential dangers
blocked by weather, traffic, or terrain, makes it a useful communication tool for drivers.

In addition, the amount of use of this technology can be adjusted based on
populationand density. For example, it will be used more often in very populated,
dense rule areas. However, in rural areas that are less dense, the technology will
instead singlein on specific wrecks. In addition, the V2X technology inside a car has
the ability to “determine the other vehicle’s heading, speed, movement-related
information, or operational status” (U.S.). This is far more advanced than line-of-
sight sensors that are more commonly found in vehicles, as they can have a hard time
even detecting the presence of another vehicle.

The United States of America, and the world in general, is diverse when it
comes tothe land itself: the terrain, population, height of manmade structures, and
especially weather. Because of this, V2X technology has systems in place for
potential situations that could occur unexpectedly. Power levels and data rates can be
adjusted to message vehicles more often that could potentially get in a crash. The
algorithms of this technology can be adjusted based on the type of vehicle, with it
featuring many different message sizes. Because of this, V2X technology being
widely available for cars across the country has the potential to save countless lives,
as someone knowing to expect a stoppage, such as a wreck, up ahead is more likely
todrive more cautiously, so as to not accidentally run into said stoppage himself.

In the United States, there are approximately 5,250,837 traffic accidents, with
35,760 being fatalities as of 2020. The average driver has a reaction time of 0.75
seconds to 1,5 seconds. This means that at a speed of 31.29 meters/second (70 mph),
the driverwill travel between 22.86 meters (75 ft) and 45.72 meters (150 ft) before any
reactionoccurs. Studies have shown that with at least 0.5 seconds of warning, nearly
60% ofroadway collisions could be avoided.

Cooperative Collision Avoidance (CCA) is a system that allows vehicles to
communicate with one another by sending wireless collision warning messages (W-
CWM) when a collision is detected in car A, allowing the other vehicles near the
accident to avoid it. With the CCA, a W-CWM is immediately sent with vehicle-to-
vehicle communication (V2V), potentially enabling the reaction times of the
following drivers to decrease and avoiding chain collisions. Some of the drawbacks
of V2V are the potential of unreliability caused by channel fading, packet collisions,
and communication obstacles that can prevent W-CWM from being delivered in time.

VANETS are wireless networks that are designed for vehicles, using the same
principles as mobile ad hoc networks (MANETS). They were initially introduced in
2001 as "car-to-car ad-hoc mobile communication and networking," allowing cars to
form networks and relay information to one another. The primary goal of VANETS is to
provide road safety, navigation, and other services to motorists. These networksare an
integral part of the Intelligent Transportation Systems (ITS) framework and are
sometimes referred to as Intelligent Transportation Networks. They have evolvedover
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time into a broader "Internet of vehicles," and many experts predict that they will
eventually become part of an "Internet of autonomous vehicles."

Despite initially being considered as an extension of MANET principles,
VANETS have evolved to become a major research area in their own right. As of
2015, the term VANET is now largely used interchangeably with inter-vehicle
communication (IVC), emphasizing the importance of vehicles being able to network
with one another spontaneously, without the need for infrastructure such as road side
units (RSUs) or cellular networks. Nevertheless, VANETs remain distinct in their
capacity to facilitate direct communication between vehicles, thereby creating a reliable
and robust network that has the potential to enhance both road safety and efficiency.

Several research efforts have been undertaken in recent years by researchers at
Oral Roberts University to improve reliability and latency of VANET systems. One
such paper discusses the performance of IEEE 802.11 bd wireless communication
systems in Vehicular Ad Hoc Networks (VANETS). While previous systems had
reliability issues, the newer IEEE 802.11 bd system offers improvements in the
physical layer. The performance gains and packet loss rates of the system are
evaluated further, as well as its ability to meet Quality of Service (QoS) requirements
for safety applications in VANETs. Based on their analysis, the paper presents
conclusions on the suitability of IEEE 802.11 bd for critical safety services in

VANETS and suggests areas for future development.
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Figure 1. Optimization and convergency curve. Bandwidth = 20MHz, p =
0.2 nodes/m

Another paper discusses a real-time optimization scheme for Vehicular Ad Hoc
Networks (VANETS) to improve balance between Quality of Service (QoS) and
channel spectrum efficiency. The scheme uses a deep learning neural network
(DLNN) working with a stochastic model, which predicts the QoS of VANET givena
set of communication parameters. The DLNN and stochastic model complement each
other to find an optimal solution of the parameters that maximizes channel efficiency
while meeting QoS requirements. Inter-vehicle communication is a wonderful
technology that has the potential to revolutionize everyday road experience for

123



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

drivers. Many automotive companies are looking to begin implementation of this
technology on a large scale. However, for this to happen, considerable amounts of
research and targeted planning must be donein order to eliminate risks and ensure a
stable and secure network that properly services its users.

One area that needs significant work is in the security protocols and resources of
thenetwork. If left without improvement, these networks could likely become subject
to exploitation, leading to actions that could result in data theft and even death. What
was presented over these few pages has just been a small taste of the various studies
and research that has been pumped into this technology. It is important to be awareof
the fact that proper implementation of this technology can drastically lower accidents
and damage to private property. As time advances, more insight will be made into
this realm of tech that can greatly improve the state of travel on the roads.
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Iarenekryansna tpancnoptaa cucrtema (ITC, anrn. Intelligent Transportation
System) — 11e 1HTeNleKTyallbHa CUCTeMa, SIKa BUKOPUCTOBYE 1HHOBAILIMHI PO3POOKH Y
MOJICTIIOBaHHI TPAHCIIOPTHUX CHCTEM Ta PETrYyJIIOBaHHI TPAHCHIOPTHHUX MOTOKIB, IO
HaJa€ KIHIIEBUM CIIOXKMBayaM OUTblly 1H(OPMATUBHICTh Ta OE3IEKY, a TAKOX SKICHO
NIJBUILYE pIBEHb B3a€MOJIi YYACHHUKIB pyXy IMOPIBHAHO 13 3BUYAHHUMU
TPAHCIIOPTHUMHU CUCTEMAMH.

[Ipy aHami3i PO3BUTKY IHTEIEKTYyaJbHUX TPAHCHOPTHUX CHCTEM CIIOYATKY
[IOCTa€ MUTAHHS MPO 3arajbHI MPUHLIMIN iX NOOYIOBH, apXITEKTYypy, CTaHIAApTHI
BUMOTH IS 3a0€3MEeUeHHs B3aeMOJIi TEXHIYHUX 3aco0iB  Ta MporpamHe
3a0e3MeUeHHs PI3HUX KOMIOHEHTIB cucteM. OCHOBOIO PO3YMIHHS ITUX MPOOJIeM €
€IMHA TEPMIHOJIOTIS Yy JOJATKy J0 O0'€KTa MOCHIKEHb. Y HAyKOBO-TEXHIUHIN
JiTeparypi HalyacTime BUKOPHCTOBYIOTHCS HACTYTIHI TEPMIHOJIOT14HI
XapakTepucThUKu KoMoHeHTiB [TC:

- IHTEJEKTyaJbHl TPAHCIOPTHI CUCTEMH — CHUCTEMH, SIKI BHUKOPHCTOBYIOTH
iH(dopMalliiiHi Ta KOMI'FOTEPHI TEXHOJIOTIl i1  BJIOCKOHAJEHHS MpOIecy
NEPEBE3CHHS BAHTAXIB Ta MacaXUPIB Ta YIPABIIHHS JOPOKHIM PyXOM;

- CUCTEMH CIIOCTEPEKEHHS 3a JOPOKHIM PYyXOM — MOHITOPHUHT XapaKTEPUCTHK
TPAHCHOPTHUX MOTOKIB Y PEXHMI aBTOMAaTHU30BaHUX CUCTEM KEpPYBaHHS JOPOKHIM
pyXoMm;

- cucteMu 1H(GOPMYBaHHS BOIS — METOJIM Ta 3acoOu 1H(POPMyBaHHS BO/IIIB
PO JOPOKHI YMOBHU Ta XapaKTEPUCTUKHU TPAHCTIOPTHUX MOTOKIB Y peaJbHOMY Yacl;

- CHUCTEMHU YTpPaBIIHHS B HEOE3NMEUHUX CUTYyaIlIIX — METOAM Ta 3acoou
BIJIHOBJICHHS PYXY MICIIS JOPOKHBO-TPAHCIIOPTHUX TIPUTOJ TA 3aTOPIB;

- MyJIbTUMOJAJIbHI CUCTEMHU 1HGOPMYBAaHHS TPO TMOI3AKYy — YHIBEpCaJlbHI
CEepBICHI CHCTEMH, SIKI HAaJalOTh yCIM YYaCHMKaM TPaHCIOPTHOTO MPOIIECY MOTOUYHY
1H(pOopMaIlio Ha yCiX eTarnax;

- CHCTeMM 3aroOiraHHs 3ITKHEHHSM — OOpTOBI aBTOMOOUIbHI CHUCTEMH
BU3HAUCHHs O€3IMEeYHO1 AUCTAHIII 3a JaHWUX JOPOKHIX YMOB Ta IIBUIKOCTI PyXy 3
JTEIKUMU (PYHKIISIMU II010 O€3M0CEePEIHHOr0 KEPYyBaHHS aBTOMOO1JIEM;

- aBTOMOOUIbHI HaBIraliiHi CUCTEMHU — CUCTEMU 1HPOPMYBaHHS (B pealbHOMY
peXHMiI dYacy) BChOTO TIPOIECY MPOXOKEHHS MAapUIpyTy pyXy Bil MYHKTY
BIJIIPABIICHHS 0 MYHKTY MPU3HAUCHHS.

3acToCcyBaHHS IHTENEKTyaJIbHUX TPAHCIOPTHUX CUCTEM y OaraThoX KpaiHax
JUKTY€THCS CY4aCHUM TEXHIYHHM PO3BUTKOM CYCIJIbCTBA, PIBHEM TEXHOJIOTIM Ta
BHUMOTOIO SIKICHOT'O PO3BUTKY TPAHCIIOPTHUX CHUCTEM.

Posrnsnemo xapakTepHi 3aBaanHs, ki Bupimnytotbes B [TC. Lle taki 3aBnanHs:

- 1HTepmpeTalis, [1arHOCTUKA, MOHITOPUHT, MPOEKTYBAHHS, MPOTHO3YBaHHS,
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HABYaHHS, MIATPUMKA MPUIUHATTS PillIeHb Ta 1H.

[aTepnperanis faHuX — oAHE 3 TpaAuliitHUX 3aBaanb 1y ITC Ta excriepTHUX
cucreM. Ilix iHTEpIpETaIli€l0 PO3yMIETHCS MPOIEC BU3HAYCHHS CMHUCIIOBOTO 3MICTY
iH(dopMarlii, pe3yiabTaTH SIKOTO MalTh OYTH Y3rOPKEHUMH Ta KOPEKTHHUMHU.
[HTepniperanis  3MIMCHIOETBCS 3  BUKOPUCTAHHSIM  CEMaHTUYHOIO  OTOYEHHS
iHQOpMaIITHUX OJMHUIlG, SKI CTAHOBJISITH OCHOBY 1H(OpMAIIMHUX MOJEJEH, IO
BUKOPUCTOBYIOTBCS 1] Yac YIpaBJIiHHS.

[Tinm miarHocTkoro 3a gomomoroto ITC po3ymieTsCsi Tpoliec BHSIBICHHS
3aB’s3KIB Ta BIIHOCHH 00'€KTa YIPAaBIIIHHSA 3 ICIKUM KJIACOM CTaHIB 4d (PaKTOPiB, SKi
JI03BOJISIIOTh BUSIBUTH HEBIMOBIAHICTh (DYHKI[IOHYBAaHHS YU CTaHy CHCTEMH Ta iX
npuarHA. YacTo AiarHOCTHKA BKJIIOYAE IHTEPIIPETAIl0 MapaMeTpiB y peaabHOMY
MacmTadl yacy Ta CUTHaII3alis Mpo BUX1J THX YM IHIIUX MMApaMETpPiB 3a JOIMYCTUMI
Mexi. lle 103Boisie BUSBIATH Ta aHali3yBaTW HECIPABHICTh OOJagHAHHS B
TEXHIYHUX CUCTEMax, aHOMaJIli )KUBUX OpPraHi3MiB Ta pi3H1 IPUPOIHI aHOMAJI].

- MOHITOpHHT 13 3acTocyBaHHsM [TC Bximtouae Oe3nepepBHuii 301p iHGOpMAIii,
YOOPSAAKYBAaHHS, iX aHaji3, MPOTHO3YBaHHS Ta PEKOMEHMAIll II0J0 NPUNHHATTA
pilieHb. 3aCTOCYBaHHS TaKOi CHUCTEMHU CHpPSIMOBAHE Ha OIEPATUBHE BHUSBJICHHS
MIPUXOBAHUX IMapaMeTpiB MOHITOPUHTOBOI iH(popMaiii. [le mMoxe HamaTh JrOAMHI
npo0IeMy YU HEMOXKIIUBICTh MepeOyBaHHs y HEOOX1THUM TUMUYACOBUMN TIEPIO/I.

- mpoekTyBaHH4 13 3acTocyBaHHsAM [TC nonsrae y miarorosii cnenudikaiiii Ha
CTBOpPEHHS O00'€éeMHHUX TPOEKTIB 13 3a3Jalieriib MEeBHUMHU BiIacTUBOCTAMH. [lin
cnenudikaiiiero po3yMieTbcsl BeChb HaOIp HEOOXIMHUX JOKyMeHTIB. (OCHOBHI
npo0JeMu — BIACYTHICTb YITKOIO PIIIEHHS Ui CKJIAJHOTO MPOEKTY, HEOOXITHICTh
CTPYKTYPHOTO OIUCY 3HaHb PO 00'€KT Ta MpodieMa «IOTJISAY» Ha CKIaJHUMN 00'€KT.

- IpOorHo3yBaHHs 3 BUKOpHUCTaHHSAM [TC IpyHTyeTbCs Ha aHami3l MHOXXHHH
napameTpiB Ta CKJIAJHUX CHUTYyalld, SIKI HE CHPUIMAIOTHCS JIOJCHKUM 1HTEJIEKTOM.
Sk mpaBuiao, MPOTHO3YHOYl CHUCTEMH BHUBOJISATH MOXKJIMBI HACHIAKHA 13 3aJaHHUX
cutyamii. Y macucremi ITC, mo mporHo3ye, 3a3Buuail BUKOPUCTOBYETHCS
JUHaMi4Ha Mojaenb. Hacmiaku, 1o BUBOASTHCS 3 Ii€l MOJEII, CTAaHOBJISATH OCHOBY
JUTSI IPOTHO31B 13 WMOBIPHICHUMH OIlIHKaMHU.

- TiaHyBaHHS 13 3actocyBaHHsSM ITC BkiOuae 3HAXOKEHHS TUIAHIB, MO
HaJeXkaTh J0 CKJIQJHMX O0'€KTIB, SKI 3HAXOIATHCS B CHUTYAIliSX, IO OMHCYHOTHCS
ckIagHuMu iHQopMamiiHuMHu  KojdekiisMu. Y Takux [TC BHUKOPUCTOBYIOTHCA
OararoBapiaHTHI MOJEJ TMOBEIIHKM OO0'€KTIB Ta METOAU MYJBTHUKPUTEPIATILHOTO
aHaJi3y JyIsl OTPUMaHHS HACIIIJIKIB 3allJIaHOBAHOI JIISITBHOCTI.

[Tin HaBuanHsaM po3ymieThesi BuKopuctanus [TC niaBumienHs kBamidikaiii yu
nepeniaroToBku ¢axipifiB. CUCTEMU HaBYaHHSA HE TUIbKU JIIarHOCTYIOTh MOMUJIKH
IpU BUBYEHHI OYyJIb-KOi IUCUMIUIIHU, aje ¥ aHaNI3yI0Th MPOLEC HABYAHHS 1 JAIOTh
peKoMeHallii o0 HOTo MOKPAIICHHS, K YYHIO, TaK 1 eJarory.

- MIATPUMKA MPUAHATTS PIIMICHHS — 1€ CYKYMHICTh MPOIEAYp, 10 3a0e3neuye
oco0y, sika mpuiiMae pilieHHs, HA0OPOM aJbTEPHATHB Ta PEKOMEHIAIISIMH, SKi
MOJICTIIAIOTh TIPOLIEC IPUIHSATTS PIIICHHS.
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The main problem of the effectiveness of supply chains in the modern
economy is transparency (or rather its lack), since many consumers do not have all
the reliable information about the origin of goods, and the complexity of the
processes makes it impossible to track the losses that periodically occur in them. In
addition, we should not forget that the most common global supply networks are very
complex. They involve many stakeholders (manufacturers, suppliers, warehouses,
freight forwarders, customs brokers, governments, ports, carriers and end users). This
encourages business to use modern information technology. Namely, the use of a
single platform to transfer and exchange information based on blockchain technology.

The use of blockchain technology in supply chains allows you to identify and
detail at least five key aspects of the product:

- character (what it is);
quality (what it is);
quantity (how much it is);
location (where it is);
ownership (to whom it belongs at the moment).

As follows blockchain eliminates the need for a reliable central organization
(focus company) that supports this system and checks and controls a continuous
chain of supplies and transactions from raw materials to the consumer. We proposea
new supply chain model that includes blockchain technologies to coordinate product
tracking and smart contracts to execute them quickly and safely. Its essence and
difference lies in the special network configuration
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Figure 1. Traditional scheme of supply chain organization
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The traditional supply chain model (figure 1) is generally linear. Vienna starts
withsuppliers, subcontractors and manufacturers who manufacture and promote their
products and data about them to the next level of the chain. In the last tier are retailers
that sell products directly to consumers. The main disadvantage of this model is that
the data is centralized in each of the elements of the supply chain and other elements
can not see the transactions taking place in it, especially affect
them. Accordingly, the consumer is not able to verify the correctness of
information about the goods that he buys (origin, storage, transportation, etc.).

With the addition of blockchain technology in the supply chain (Figure 2), the
model changes from linear to network. Now all participants store all their
transactions using blockchain technology, which on the one hand improves
transparency and confidentiality, and on the other hand increases their security.

This model corrects the shortcomings of the traditional supply chain. It
contains all data decentralized and each participant can get important informationin
blockchain. For example, the manufacturer can view information about the quality of
the supplier's products or take data on the reliability of the carrier. The advantage of
this model over linear is that all products are monitored by blockchain, and it can
give end users confidence in their origin, whether they are recycled or used for the
first time. Using smart contracts to manage the entire supply chain more effectively,
the multi-agent network model eliminates intermediaries, ensures the principles of a
common market economy and allows it to be self-sufficient. Using blockchain
technology, supply chain participants seem to suggest that they conduct legitimate
business and meet certain standards expected from them in the chosen area.
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Figure 2. Supply chain with blockchain technology included
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The ability to track the history of a transaction from the sender to the consumer
across the supply chain is crucial, especially when there is a problem of trust.
According to the use of blockchain technology, it is possible to increase competitive
advantages and reduce risk by increasing reliable information about supply chain
participants, especially when two entities perform such an operation for the first time,
as new information on transfer of assets will be added to the blockchain only after
confirmation based on consensus of other network participants.
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JIOTpUMYIOUUCH AKIIEHTY, SIKWA CTaBUTHCA HA PO3BUTOK IUISIXIB BUPIMICHHS
npoOeMu CTaOUIBLHOTO TPAHCIOPTY, JUISI MICT BHU3HAYEHO JEKIJIbKAa MPIOPUTETHHUX
BY3J1IB HaJaHHSA MOCIYr KOPHUCTyBauaM IHTEJIEKTyaJbHUX TPAHCIOPTHUX CHCTEM
(ITC) (To0TO iCHYe HH3Ka THIIB MOCIYT Ta MOKIMBOCTEH 1X 3aCTOCYBaHb B paMKax
KOXXHOTO By3J1a), 1 BOHU MIATPUMYIOTh:

- iH(opMaIIio I TOJAOPOXKYIOUHX, SKa CIPsSMOBaHA Ha Te, 100 JOMOMOITH
MOJAOPOKYIOUUM MPUMMATH Kpallll PIIIEHHS CTOCOBHO IMOJOPOXKI IIE JI0 3TIMCHEHHS
MOJIOPOK1 3apajyl IXHbOI 3pYYHOCTI Ta 3pYYHOCTI iXHIX CYNYTHHKIB, a TakOX abu
HaJaBaTW TOYHINIY I1H(OpPMAII0 TPO OYIKyBaHUW Yac MPUOYTTA TPAHCIOPTHHUX
3ac001B Ta MPUYMUHHU 3aTPUMOK I11]1 YaC MOJO0POXKI;

- YNOpaBliHHA pyXoM (1 TPaHCIOPTOM) 3 METOI 3MEHILIEHHS TMOMUTY Ha
TPAHCHOPTHI 3acO0M OCOOMCTOrO KOPHUCTYBaHHS 1 HaJaHHsS TepeBaru aBToOycam,
TPaHCHOPTHUM 3ac00aM HEOCOOMCTOr0 KOPUCTYBAHHS Ta MIIIOXOAaM;

- YIpaBJiHHA BaHTAXXHUM TPAHCIIOPTOM 3 METOIO MIJBUIIECHHS €(PEKTUBHOCTI
BAaHTAKHOTO TPAHCTIOPTY 1 3MEHIIICHHS BILUTUBY BAaHTAXXHUX TPAHCIIOPTHHUX 3aCO01B Ha
rpomany;

- YIpaBIiHHS T'POMAJICBKUM TPaHCIOPTOM (PI3HUMH BUAAMH TPAHCIOPTY) 3
METOI0 3a0e3MeueHHs TOTpuMaHHs rpadikiB, MiHIMI3alii BIUIMBY KOPKIB Ha poOOTy
Ta JOCSATHEHHS €()eKTUBHOTO PO3MOALTY MPAIIBHUKIB Ta PECYPCIB;

- @JIEKTPOHHY OIIaTy 3a KBUTKM Ha TPAHCHOPT PI3HUX BUAIB (HANpPHUKIAJ,
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IHTETpOBaHy CHCTEMY KBUTKIB 3a JOMOMOIOI0 CMapT-KapTOK), CXEMHU TMPOKaTy
BEJIOCUIE/IIB Ta aBTOMOO1JIIB, ajie TAKOK BKJIFOYAIOYM 3aCTOCYBAaHHS BHUILIAT 3a B i3]l
JI0 30HU MiICTa 3 METOIO MOKpaIleHHs e(PEeKTUBHOCTI Ta 3pYYHOCTI;

- 0e3meKy Ta HaJlIMHICTh, BKIIOYAIOYH YIIPABIIHHS Y HAA3BUYANHUX CUTYaIlIsX.

VYpsig Mae cepiio3HI 3000B’S3aHHS CTOCOBHO LIMX BY3JIB MOCIYT JUIs
kopuctyBauiB ITC y 3B’s3Ky 13 HasBHUM TpPaJAMIIIIHUM 3ay4CHHSM SIK OIIKYHa
0aratboX JOPOXKHIX, 3aJI3HUYHUX Ta aBTOOYCHUX Mepex 1 mociyr. HariTe y cdepi
YIPaBIiHHSA KOMEPLUIMHUMU TPAHCIIOPTHUMHU 3ac00aMM, TONI SK 1HAWBITyalbHI
OrepaTopy MOXYTh 3arajoM BHPIIIYyBaTU sl ceOe, SKMM YWHOM BIPOBAKyBaTH
ITC 3 meroro mokpaieHHs €()EeKTHMBHOCTI, Ha IXHE PIMIEHHS MOXYTh BIUIMBATU
BKa31BKH YpAJiB, SKI BCTAHOBIIOIOTH CTAaHJIAPTH, BU3HAYAIOTh 3aXOIH, a TaKOX
piBeHb eMiciii. CucteMH AJie HOBUX TPAHCIOPTHUX 3aCO0IB PO3BUBATUMYTHCS B
3aJIEKHOCTI Bl PUHKY LIUX MPUCTPOIB, 1 cioyatky nepenosi [TC Oyne BcTaHOBIEHO
Ha HOBHMX Cy4YyaCHUX aBTOMOOLISX, BaHTaXiBKax Ta aBToOycax. Ha HHMX Takox
BIUIMBAIOTh YPSJIOBI MpaBWIA, SIKI BCTAHOBJIOKOTH CTAHAAPTU IIOJO0 KOHCTPYKIIi
aBTOMOOLITIB, a TAKOX O€3MEKy Ta BUKHJIH.

[piopureTHi mociyru s PenpesenraruBHe 3acTOCYBaHHSA
kopuctysauis [TC

Indopmartist mpo moJOPOKYIOUHUX

Iadopmartis, mo
MOCTYIA€E B PEAIbHOMY
Maciiradi gacy
JUTSL PI3HUX BUIB
TpaHCIOPTY 3 Tpadikamu SRS SEER)

ix PyXy HcrynHun
Yepes 2 xB

Hacrynuun

Yepes 5 xB

Web-cepsep
3 ind. gna
rpoMapcbKoCTi

Meta: 10ONOMOITH MOJOPOXKYIOUMM pPOOMTH BUOIp HAa KOPUCTH IHTEJIEKTYyaJbHOTO TPAHCIOPTY 1
3poOUTH TPOMAJACHKHIA TpaHcrnopT npusadbmuBimmM. Ilpuxnamu: I'onkonr, bpicOGen, JlonnoH Ta
bepmin.

SxuM YHHOM Lie npaukoe: iH(OopMaITist 3 pI3HUX CHCTEM IPOMAJICBKOT0 TPAHCHIOPTY MEPEAAETHC MiXK
cucremamu. CriibHI Tpadiku Ta MapHIpyTH BUKOPHCTOBYIOTHCS JUIsl IUIaHYBAaHHS MOI3Z0K PI3HUMU
BUJIaMU Tpacnopty. [Hdopmaliis B pealbHOMY yaci IepeaaecThCsl y MICISX Mepecaiki 1 MacakKupam.
Taka iH(popMallis BUKOPHUCTOBYETbCSA Ui 3aTPUMKHU BIINPABICHHS, SKIIO 3 €JHYIOYa IOCTYyra
3HaXoJUThcs Moom3y. KoxkHa cuctema Moxe 30upath iH(GOpMALIio pi3HUM YMHOM, BAKOPUCTOBYIOUH
PI3HI TEXHOJIOTI, aJie 1151 iH(opMallis pO3MOBCIOIKYETHCS OTHUM CIIOCOOOM.

Puc. 1. InmrocTpanis npiopureTHux mociayr ajs kopucryBauis ITC ta
Croco0iB 3aCTOCYBaHHS
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Ha puc. 1 HaABCJICHO IMPHUKJIaAA 3BUIHOI'O 3aCTOCYBAHHSA AJIS1 KOKHOI'O BUBHAYCHOT' O
npioputeTy kopucTyBadiB rociayr I'TC 3 BU3HaueHUMH By3J1aMHU 1 KOPOTKO OIMKMCAHO
iXHIO METY 1 T€, SKUM YHHOM BOHH IPaIioTh [1].

Jliteparypa:

1. [aTenextyanbHi TPaHCIIOPTHI CHUCTEMH. URL:
https://city2030.0rg.ua/sites/default/files/documents/G1Z_SUTP_SB4e_Intelligent-
Transport-Systems_UA.pdf

YK 004:656.14-049.5
BE3IIEKA IIIIIIOXOJAIB TA IHTEJIEKTYAJIBHI TPAHCITIOPTHI
CUCTEMHA
IMaBaoBcskui B.B., cTyaeHT,
Kouaocok 1.0., x.meq.H., JOLICHT,
Hayionanvruii ynisepcumem 6iopecypcis i npupoooKopucmyeaHms
e-mail: kolosok@nubip.edu.ua

CurHaiim Jjis MIIOXOMIB «Iepexi J03BOJICHO»/«Iepexisl 3a00pOHEHO» — IIe
OKpeMI THUIIM TNPUHOMIB PETYyJIOBaHHS PyXy, fKI CHpPSAMOBaHI Ha PpETryJIOBaHHS
MIIoXigHOTO Pyxy. TpaauiiiiHi MOBIIOMIICHHS «IEPeXiJl TO3BOJICHO» / «Iepexin
3a00pOHEHO» Jal0Th MINIOXOJaM HaliiHy 1HdOopMaIlliio mpo Te, (a) KoM MoTpiOHO
MOYHMHATH MEPEXOUTH Yepe3 10pory (CTaOUIbHUI CUTHAI «IIepeXif 103BOJIEHOY), (0)
KOJIM MIIIOX0/1aM HE MO’KHA IMOYMHATH NEPEXOJUTH (CUTHAN «IIepeXisl 3a00POHEHO»),
1 (B) KOJM MIMIOXOJIB y3araji He MOBHUHHO OyTH Ha ByJuWII (CTaOUIbHUN CUTHAI
«repexii 3a00pOHEHO»). 3 METOI0 ONTUMizalii e(PEeKTUBHOCTI JOPOMXKHIX CHUTHAJIIB,
Oarato curHajiB po3poOJieHl SK Taki, L0 3alexarbh B pyxy. Ha popoxnix
cBITIO(Opax, Kl 3auexaTh Bl pyXy, MIIOXOAM 1HOJI MOBUHHI HATUCKATH KHOIKY
BUKJIMKY CUTHAaJTy, a0W OTPUMATHU CUTHAJ «IEpeXia J03BOJICHO» 1 00 3a0e3neunTu
JIOCTAaTHBO Yacy Ui epexoay BYJIUL.

[IpoGnema TyT mossirae y ToMmy, 100 ycCi IHIWMBIAM, SIKI XOUyTh MEPEHTH
JIOpOTy, HAaTHUCKAJM Ha KHONKY BHUKIMKY CUTHaly. ICHye wLijla HU3Ka MOMJIMBHUX
OPUYUH, YOMY MIIIOXOAU HE BUKOPUCTOBYIOTH 1€l KHOMKH. MOMKIMBO, BOHH HE
3HAIOTh, 1[0 HATUCKATH KHOMKY HEOOXiJHO, a0u OTpUMATH CHUTHAI «Iepexia
JT03BOJICHOY», OCKIJIbKA YMMAJO0 CUTHAJIB HE MalOTh KHOMKH IYCKY 1 aBTOMAaTUYHO
BU3HAYAIOTh 1HTEPBAJ «IE€pPeXiJ JT03BOJICHO» IS KOXKHOrO IUKIy. HaBiTh KoM
MIIIOXOU 3HAIOTH MPO I[I0 BUMOTY, 3aTPUMKa MK 9acoM, KOJIM HATUCHYTO KHOIIKY
MYCKY 1 MOSBOIO CHTHATY «IEPEXif JO3BOJIECHO» MOXE OyTH JOCTaTHHO JOBIOIO, IS
TOro, abM MIIIOXOAW BUPIIIWIIU, 1110 CUCTeMa He mpaiftoe. [limoxoau 13 BagaMu 30py
MOKYTbh HE YCBIJIOMUTH ICHYBaHHS 111€1 KHONIKKA a00 MOXYTh He 3HaiiTH ii. [limmoxoau
3 CEpUO3HUMH TPoOJIeMaMu PyXy MOXYThb OyTH HE B CTaHI HaTUCHYTH TPaJMIIINHY
KHOITIKY MYCKY. Y OyIlb-IKOMY pa3i BHACJIJIOK I[LOTO MIMIOXOIH MOXYTh CIIPOOYyBaTH
IIEPEUTH JOPOTY HE 0 CUTHAIY.

3anponoHOBaHO LTy HU3KY PI3HMX aBTOMATHYHUX TEXHOJIOTIM BHU3HAYEHHS
NacakupiB K 3aci0 BUSBICHHS MPUCYTHOCTI MIIIOXOAa, TAKUM YHHOM, 100 BiH/BOHA
He TOBHHHI Oynm Hartuckatd KHomky [1]. Cromm BXOIUTh BUKOPUCTAHHS
iH(ppadyepBOHOi, MIKPOXBWJIbOBOI Ta Bigeo 00poOku. MIiKpOXBHIBOBI Ta
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1H(ppadepBOHI TeXHOJOT1i. MiIKpOXBHIbOBUH JETEKTOpP T'e€HEpYy€e MPOMIHb €HEprii Ha
KOHKpeTHIH dyactoTi. llel mnpomiHb HEOOXITHO MJyK€ TOYHO CIPSMOBYBATH,
0COOJIMBO, KOJIM PO3MIp 00’€KTy, SKHUH TMOTPIOHO BIACTSXKUTH (HANPUKIA,
MIIIOX0/1a), CYTTEBO MEHIIWM, aHDK I1HIIMX PYXOMHUX O0O0’€KTIB (HampHKIa,
TPAHCIIOPTHUX 3aCO01B, SIK1 MPOIKIKAIOTH TTOPYY).

[HdpauepBoHl TEXHOJIOTII BXKE€ BHKOPUCTOBYIOTHCS IS BHUSBJICHHS 1
TPAHCIIOPTHUX 3aco0iB, 1 MIIIOXOMIB, SKI HE MepexoisiThb aopory. EdexrtuBHICTH
METO/IB  1H(PAYEepPBOHOTO BIACTEKEHHS MOXXHA 3MEHIIMTH, SKIO 00 €KT
3aJUIIAETHCS HEPYXOMUM. [H(ppauepBOHI MPUCTPOI HE MOKYTh PO3PI3HATH HAMPSIMOK
pyXy MilIOX0/Aa, SK 1 HE MOXYTh BHU3HAUaTH KUIBKICTh BHUCTEKEHUX 00’€KTiB. |
MIKpOXBUJIbOBI, 1 1H(pauepBOHI JETEKTOPH TMPAIIOIOTh TAaKUM UYHWHOM, IO
BUKIIMKAIOTh CHUTHAJ «IEpexXiJ O3BOJICHO», KOIW JIOAMHA BXOIUTH JO 30HU
BIICTe)KCHHA. 3aTPUMKy MOXXKHAa HaJalllTyBaTH TaKUM YHHOM, W00 JIIOAU
BIJICTEXKYBAJIMCH JIUIIE TOJ1, KOJM BOHU 3HAXOASTHCS B MEKaX 30HU BIJICTEKEHHS
YIPOJOBXK OUTBII, HI’)K MIHIMAJIBHOTO MEPIOAY Yacy.

JlocBig pobOTH 3 aBTOMAaTMYHUM BU3HAYEHHSM MIMIOXO/iB: y CrolydeHOMY
Kopomisersi, Puffin (InTenexkryanbHa cuctrema COpUsiHHS MINIOX0JaM) CBiTIOhOpH
pearyroTh Ha 3aluTH MIIIOXO0/IB 1 HE 3aTPUMYIOTh pyX 0€3 moTpedu, KoJu TaM HeMae
nimoxoaiB. [IpucyTHICT MIIIOXOMIB BIJYYBA€THCA UM TO HUISIXOM BHUKOPUCTAHHS
CEHCOPHOI'O KHUJIMMKAa, Yd TO 3a JOMOMOrOK 1H(PayepBOHOTO JETEKTOpa, SKUN
BMOHTOBAHUMW HAJl IEPEXOIOM.

TUCK Ha KUIMMOK BUKOPUCTOBYETHCA 1 U1 MOYATKOBOTO BIJCIIIKOBYBaHHS, 1
JUTS. TIATBEPHKSHHS TOTO, IO MIIIOXOAW HE BUMIIUTH 13 30HU MEPEXOAy 10 MOMEHTY
NOSIBU CUTHaNly «mepexiag no3BojeHo». llepexoau Puffin mMoxyTh Takox
BUKOPUCTOBYBATHU JIOAATKOBUI CEHCOP IJISl BIACTEKEHHS MPUCYTHOCTI MIIIOXO/11B Ha
nepexoi, TaKUM YUHOM JAr04d 3MOTY IPOJOBKWTH TPUBATIICTh CUTHATY I THX
JHOJIeH, SIKUM TIOTPIOHO OUIbINE Yacy IJisi Mepexoay ByJulli. byno mpencraBiieHo
NepeBe/ICHHS] CTaHAapTHOTO curHainy Ha nepexoni Puffin y Bikropii, ABcTpaitis, 110
3MeHIuI0 Ha 10 BIACOTKIB KUIBKICTh MIITIOXOIB, SIKI MTOYMHAIN IIEPEXOIUTH TOPOTY
JI0 TIOSIBM TTIIIOX1JHOTO CHUTHAITY «Iepexia 103BoJIeHO». [Ipo cxoxi pe3ynbratu 0yIio
noBimomsieHo y Bekcwito, [Bemis. IlIBeaceki pesynbratv TakoX MOKa3aiu, IO
KUIBKICTh KOH(IIKTIB TPAHCIOPTHHUX 3acO0IB 13 MIMIOXOJaMU 3MEHIIHIACS TIiCIs
BBEJICHHS MIKpOXBWIbOBHX JneTekTtopiB. [ommanaceka cucrema PUSSYCATS
(Cuctema rapanTyBaHHs O€3MEKH MIIIOXOAIB Y MicTaX Ta KOMGOPTY Ha Mepexoax)
CKJIQJIa€ThCSI 13 CECHCOPHOT'O KUJIMMKA, CIIPSIMOBAHOTO Ha BIJICTEXKEHHS TIIIOXO/I1B, SIK1
OUIKYIOTh Ha TniepexoAdl, Ta iH¢padyepBoHux ceHcopiB. Lli ceHcopu (ikcyroTh
MIIIOXO/IB B 30HI MEPEXOJy, a TaKOX JUCIUICIO I MIIIOXOMAIB, PO3MIIIEHOTO
nooym3y.

Xoua mimoxoau crpuiiMmain PUSSYCATS mionaiiMeHIe sk HACTUIBKH K
HaJIlHy, SIK 1 cTapa CHUCTEeMa, YMMAaJo IMIIOXO/IB TOBIJIOMIISUIM, IO BOHU HE
po3yMitoTh (QYHKIN KUJTUMKA. BIW3bKO TOJIOBMHU YCIX TMIIMIOXOIIB BIAMOBHIIHCS
BUKOPUCTOBYBAaTH IIF0 CHCTEMY. AHAQJIOTIYHI 3aCTOCYBAaHHS TIPOBOISTHCA Y
Cnonyuenomy KoponiserBi Ta @panmii. IlpencrtaBneni gaHi MOKa3yloTh, IO
aBTOMATHUYHI JETEKTOPH MIIIOXO0/IB MOKYTh HaJaBaTH CYTTEBI1 OINepalliiiHi nepesaru
Ta TepeBaru s Oe3MeKkd, KOJM iX 1HCTAIOITh y MOEAHAHHI 3 TPaAULIHHUMU
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KHOIIKaMU MyCKY Ha aKTyaji30BaHUX CBITIO(oOpax.
Jliteparypa:
1. [aTenekryanbHi TPaHCIIOPTHI CHUCTEMH. URL:
https://city2030.0rg.ua/sites/default/files/documents/G1Z_SUTP_SB4e_Intelligent-
Transport-Systems_UA.pdf

YK 004:629.02:656.05
CTPYKTYPA IHTEJEKTYAJIBHUX TPAHCIIOPTHUX CUCTEM

Xapuronenko M.IO., cTyneHT,
Kouaocok 1.0., x.ieq.H., JOLICHT,
Hayionanvnuii ynisepcumem 6iopecypcis i npupoooKopucmyeaHHus
e-mail: kolosok@nubip.edu.ua

Vxe monax 70 pokiB Ui pEryjiiOBaHHSA TPAHCIOPTHUX IOTOKIB
BUKOPHCTOBYIOTBCSI NEPEIOBlI TEXHOJOTII, MPUYOMYy HEpIIl CHpoOM KOHTPOJIIO 3a
CUTHAJIaMU CBITJIO(OPIB Ha MEPEXPECTIX Ta 3aI3HUYHUX Tepeizaax 0yyio 3po0eHo y
CIIA Ta €Bpomi. BupoOHMKH TpaHCHOPTHUX 3acO0IB PO3pPOOISIOTH TEPEIOBI
TEXHOJIOT1i JIJIsi TOro, 100 TPAHCHOPTHI 3ac00M CcTanu OE3MEYHIIINMU, ITePeCyBaHHs
3aBJaBaji0 MEHIIE cTpecy 1 Oyno 3pyuHimuM. Yumano 13 1UX TEXHOJOTIN
3aCTOCOBY€ETHCS sl aBTOOYCIB Ta moi3/iB. [lepenoBi TexHoOr1i Bce OuIbIe 1 O1IbIIe
3aCTOCOBYIOTHCSL 70 BEIUKHUX CHCTEM TPOMAJCHKOTO TPAHCHOPTY, a TaKOX Jis
NOIIMPEHHS 1H(pOopMalli Mpo NPUOYTTA MOI3/11B Ta aBTOOYCIB JJIs MaCAKUPIB.

SIKIIIO TOBOPUTH TPO CEKTOP BAaHTAKHOTO TPAHCIOPTY, TO TYT MiJla HHU3Ka
TEXHOJIOT1 3aCTOCOBYETHCS ISl TOKPAIIEHHS €(PEKTUBHOCTI PyXy TPaHCHOPTHUX
3aco01B Ta BIJIMOBIAHUX KOMEPIIIMHUX ONepalii K JaHKH JIAHIFora TOCTa4yaHHS.

Ili pi3Hi TexHojorii Temep BimoM1 mia 30ipHOI0 HA3BOIO IHTENEKTYalbHI
tpancnoptHi cuctemu (ITC). Ilpm obGepexxnomy 3actocyBanHi [TC MOXyTh
JIOTIOMOTTH  3pOOUTH TPAHCIOPTHY CHUCTEMY HAAIMHINIOW, OE3MEeYHIlow Ta
¢(hEeKTUBHIIIIO0, a TAKOXK 3MEHIITUTH i1 BIUTMB HA JOBKIJIIA.

ITC — mwe, mo cyri, cyMmill HampaioBaHb KOMIT IOTepHOI cdepu,
iHQOpMaIIHHUX  TEXHOJIOTIM Ta TEJIEKOMYHIKaliii pa3oM 31 3HaHHSAMU Yy
aBTOMOOUTEHOMY 1 TpaHcopTHOMY cekTopax. Kimtouosi ITC Texnomorii 3’ aBIsSrOThCS
Ha OCHOBI TOJIOBHUX HaIlpalioBaHb y ux cekropax. Bigrak, I[ITC MoxHa BU3HAUUTH
SK 3aCTOCYBaHHSI KOMIT IOTEPHUX, 1HQOpPMAIIHHUX Ta KOMYHIKAIMHUX TEXHOJIOT1H
JUISL YIIPaBJIHHSA TPAHCHOPTHMMHU 3aco0aMU Ta MepeKamMu Yy peaJbHOMY Yaci,
BKJIFOYAIOYM MEPEMIILICHHS JII0JIeH 1 TOBapiB.

[HTEeNeKTyabHA TPAHCIIOPTHA CUCTEMA Yy CYYaCHOMY PO3YMiHHI € aIallTUBHOIO
CUCTEMOIO. AJanTUBHAa CHCTEMa — CHCTeMa, sika 30epirae mnpaue3iaTHICTh 3a
HenepeadaueHuX 3MiH BIACTHBOCTEH 00'€KTa, IO YIPABIAETHCS, LIJIEH YIpaBIiHHA
a00 HaABKOJMIIHBOTO CEPEJOBHINA ILUISIXOM 3MIHU alropuTMy (QYHKIIOHYBaHHS,
OporpaMy TOBEIIHKM YU MOUIYKY ONTUMAaJbHHUX, Yy JCSIKUX BHUMAIKaX IPOCTO
e(eKTHBHUX pINEHb Ta CTaHIB. TpamuIliiiHo, 3a COCOOOM amamnTailii po3pi3HSIOTh
CUCTEMH, 1[0 CAMOHAJIAIITOBYIOThCS, CAMOHABYAIOTHCS Ta & CaMOOprani3yroThces. 11in
ITC po3yMilOTh aAaNTUBHY CUCTEMY, IO JO3BOJIsiE€ OyIyBaTH MPOrpaMu AOLIIBHOI
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TISITTEHOCTI 3 BUPIMIEHHS TIOCTABJICHUX TE€pPEe]] HUMH 3aBJIaHb Ha TJCTaBl KOHKPETHOI
CHUTYaIIil, IO CKJIaJa€ThCs Ha JaHUH MOMEHT Y HaBKOJIMIITHEOMY CEPEIOBHIIII.

BaHTak CraTyc MOHITOPUHIY TpaHCNOPTHOrO 3acoby

[lani, HasiBHi Ha Bop ABTOMATUYHE YNpaBIIiHHA TPAHCNOPTHUM 3acobom

AnMIHICTPYBaHHS, ABTOMATU4HE NOBIAOMIEHHS NPO Hebe3neky
36ip paHux,
3acobu npu aoposi . .
Boni Micski TpaHcnopTHi 3acobu
Al 3abesneuenta ) —_—
TpaHcnopTHMH Napk KOHTPOMID | TMocnyr 3i cknaganHs nnay Ta rpadiky Mickkux nepeseaeHs
) . ) . MOHITOPUHTY OBcnyrosyBaHHs! MiCbKWX TPaHCNOPTHUX 3acobis
MepeTH1 aBTOMOBINEHIX AOPIr i3 3aMI3HUYHUMM LNAXaMA MPaBNiHHA  TPEHCNOPTHAX " ’
AHENODTHAMMA i YnpagniHHs beaneka Ta KoOPAMHALA MiCkkiX NepeBe3eHs
Bukuam ™ P acgoe MICBKAMM . .
aacobamu Ana ——— -36ip onnam sa npoian
MonwT Ha nopopoxi i%:r:;::x;: I'pachikv poboTh onepatopie MicbkMX TpaHCNOPTHMX 3acobie
Hapagwiaiil cutyai nepeBe3eHb [lopoxHi 06'ekTit Binst AOPOrM ANA NOAOPOXYHOUMX
Harnsi 3a pyxom YnpaeniHus
YnpaenikHa nocnyramu
KoHTpons 3a npunagamu P ITC » yramiy

pyxom <

HAN3BMIAIHMX PoamilLieHHs cnyGu 3 Han3BU4aRHUX CUTYaLii
yﬂDaBl'IIHH.Fl cuTyauinax: TparcnopTHi 3acoby Ans HAA3BMYAIRHIX CHTYaLA
TParanopTHl s260B Wik TR TEXHIdHM \ § ?Poamimeum NPaBOOXOPOHHMX CTPYKTYP
Bunu pianiHocri Ka A0posi 3 MikpokowoTepan % °6C"Yr°BVBa“H“M Peakujin Ha kaTacTpodhv Ta esakyaLlis
Pobosi 30Hu Ta GyaigHALTBOM HanaHna nocnyr
IHchopmaLlist npo AoBKinnst BOAIAM Ta

YnpasniHHa MOAOPOKYHUM TMocnyrk 3 NnaHyBaHHA NOAOPOXi
aaapxisosanmmy HaAAHHA ; .
e nochyr [aHi npo nocnyrv npoBaitaepa [HTepHeT-nocnyr
EMEKTPOHHOT Mocnyru Ans NoACPOXYKYKX Y Kiockax

onnat CninbHi noi3aku

IHchopmaviiHi nocnyrv Ans NOACPOXYHUMX
TMocnyr ckepyBaHHA Ta BU3HAYEHHS MApLIPYTY
locnyr ocobucToro Bogia

Qcobucte obcnyroyBaHHs NOAOPOXYIOHOTO

IHTepdheicK KapToK ANs NOAOPOXeN
LlenTpanisopana obpobika eunnar
EnexTpoHHui 36ip onnatu

EnextpoHHa onnara 3a napkysaHHs

EnexTpoHHMa onnara

Puc. 1. Buau nisiabHOCTI Ta PyHKIIL, HEOOXIIHI A5l HATAHHSA MOCJIYT

kopuctyBayua ITC

Crpyktypa ITC — me paMku ajis pO3BUTKY, IJIAHYBaHHS, BUKOPUCTAHHA 1
nistmeHOCT1 ITC. Harionanena noriyna crpykrypa ITC y CIIA (US National ITS
Logical Architecture) Busnauae Buau misiibHOCTI Ta (PyHKIIIT, HEOOXITHI AJIs HAJAHHS
nociyr kopuctyBada ITC y Burmsaml AeB’siTM nepeB (DYHKIIOHATBHUX MPOLECIB
(puc. 1).

BoHu oXxommorTh ycl  (DYHKIIOHANbHI CKJIQJOBI: YNPAaBIIHHSI pPYyXOM,
YOPABIIHHSI KOMEPLIMHUMU TPAHCIIOPTHUMH 3aCO0aMH, MOHITOPUHT Ta KOHTPOJIb 3a
TPAaHCHOPTHUMH 3aC00aMM, YIIPABIIIHHS TPAH3UTHUMU MEPEBE3CHHAMHU, OCTYTaMU y
HAJ3BUYAHUX CHUTyalllsiX, MOCIHYyrd [Js BOJIIB Ta MNOJOPOXKYIOUHUX, MOCIYTH
CJICKTPOHHO1 OIJIaTH, apXiBallis JaHUX, a TaKoX VYOPaBIIHHSA TEXHIYHUM
00CITyroByBaHHsM 1 OyaiBHUIITBOM [1].

Jliteparypa:

1. [aTeNnexTyanbHi TpPaHCIOPTHI CUCTEMU. URL:
https://city2030.org.ua/sites/default/files/documents/G1Z_SUTP_SB4e_Intelligent-
Transport-Systems_UA.pdf
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) CEKIIA
TEXHIYHHH CEPBIC ABTOMOBLIBHOTO TPAHCIIOPTY
TA EKOJOTTYHO YHCTI TPAHCITIOPTHI 34COBH

VIIK 311.313:629.33(477.64)
MODEL OF TECHNICAL OPERATION OF A SET OF ROAD
TRANSPORT IN MIXED FLEETS

Mamuka Benashvili, DS., Professor,
Agricultural University of Ceorgia,
e-mail: beneshvilii@agruni.edu.ge

A flow of requirements for the maintenance and repair of machines of the same
model can practically arise during the operation of the machine park of highly
specialized organizations in freight [1], passenger and special-purpose fleets [2],
provided that they are equipped with the same type of machines [3].

When solving problems of technical operation, a set of machines of the same
model in mixed fleets can sometimes be considered in isolation [4]. A prerequisite for
this is the availability of specialized plants (workshops, workshops or sites) for the
repair of machines of each model. However, most often the fleet consists of machines
of different models, and their maintenance is carried out by universal repair units.
Therefore, it is necessary to consider a more general case of a flow of requirements
for the maintenance and repair of machines, the source of which is mixed fleets [5].

Let there be cars £ models in the park, each of which will be denoted by the
symbol w =1,2,3,...,E. Number of cars of one model z,. Naturally, the total
number of machines in the fleet will be Y£_, z,,. Expressions are known A, ()
that determine the intensity of the total flow of requirements for all types of
maintenance and repair of machines of each model, depending on the consumption of
machine time and the flow of requirements for each type of maintenance or repair
separately A,z (m).

Let us consider the issue of forming the moment of working time T,,,; of the
occurrence of the i-th application. We will take the index w with the value of the
moment of working time T,;, which means that at the moment T,; there is a
requirement for servicing the machine of the model w, the moments of machine and
working time of the occurrence of the previous application m;_, and T,;_, are
known, the coefficients of technical readiness and use of serviceable machines in
time for the mixed fleet as a whole k., ;_, and k;,, ;_1, and for groups machines of
each model separately k. ;_; and k,;_,, as well as moments of working time (i — 1)
of returning the served requests to the external source Ty, w = 1,2,3,.., E, of which
only the values are contained in the memory of the machine.

When forming the time interval between the moments ¢,,; of occurrence
(i — 1) of the i-th requests, it is necessary to take into account the following feature
of a mixed source of requirements. In a mixed fleet, machines of each model can be
used in different ways in terms of time. Therefore, one and the same moment of
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working time corresponding to one specific moment of machine time T,;_; and
measured by the average consumption of machine resources per one listed machlne
of the mixed fleet as a whole, corresponds to different values m,, ;_; of moments of
machine time for groups of machines of each model. These moments of time can be
determined by the formulas:
mw,i—l = krw,i—lka,i—lTp,i—b at w = 1,2,3, . E. (1)
Knowing 4, (m) the dependencies and moments of machine time m,, ;_4, it is
possible to determine the total intensity of the flow of requirements for all types of
maintenance and repair of machines of each specific model A,,(m,,;-1), as well as
the overall intensity of the flow of requirements for all types of maintenance of
machines of all models of a mixed fleet at the moment m;_, according to the
formula:
Ao(mi—l) = ZE)=1 Awo(mw,i—l)’ (2)
If for all models of machines, the total flow of requirements has the property of
stationarity, then the total intensity of the flow of requirements will be equal to:
Ao = 5)=1 Ao, 3)
Substituting the values A,(m;_,) into formulas (2) or (3), one determines the
probability density of the distribution of the interval of machine time between
adjacent events in the general flow of requirements for all types of maintenance of
machines of all models £ (t,,;).
In accordance with this probability density, it is possible to form a random
implementation of machine time t,,,; and get:
m; =m;_q + ty;. 4)
If the moment of occurrence m; of the i-th request in the machine time
reference system is known, then it is necessary to determine for which machine
model this request is submitted. Let us assume that during a short period of time the
intensity t,,; of the demand flow does not change. Then with a probability
proportional P, (m;) to the intensity of the total flow of requirements for servicing
the machines of the model w at the moment m_;y we can assume that at the

moment m; a request for maintenance or repair of a model machine has w.
Knowing the probability:

P, () = etTeith Aty =123, E. (5)

Ao(Mi-1)
it is possible to obtain random realizations of the quantity w;, which

determines which model of the machine an application arose at the moment of time,
m;.

The moment of the working time of the occurrence of the -th request is formed,
as in the case of a simple source of requirements, by the iterative method in the
following sequence. First, the value of the utilization coefficients of serviceable
machines of each model is determined over time (formula 1), which for a mixed

source of requirements takes the formi

12ka
kBa)l - 100; (dwl + de + et dw]) (6)

where
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w = 1,2,3,...,E;.j -1+ [T;,i—l]
pM
The total utilization rate of serviceable machines over time for a mixed fleet

will then be:

1
kBi = ; 5):1 Zy kBa)i (6)
As a first approximation, it is assumed that
kril = kr,_i—l; (7)
m;
Tpil - krilksi’ (8)

Putting the value T,; in the formula (1), we obtain the coefficients of technical
readiness of machines of each model:

Krsw Koo
rwil rwi—1 Zpril( pil p,i 1) ZwTril
X X (Tpir = Tyior) ,» @ = 1,23, E. 9)
Where
1
krin=-Xor=1Zw Kroin, (10)

Then, starting from the substitution k; into formula (8), the second cycle of
successive approximations is performed until a value with T,; a predetermined
accuracy is obtained. Having written T,; with the index w, the value of which is
formed according to the probability P,,( m;), we get T,,,,;.

It should also be taken into account that with a mixed source of requirements
for determining the values of &;, a;- and x; it is necessary to apply the initial data in
relation to the model of machines for which an application arises at the moment T,,,;.
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Let us consider the question of the transition from machine to working time of
the park [1]. Let the requirement for service arise at the moment of computer time
m;. In the system of counting the working time of the machine park, this will
correspond to the moment in time:

m;
Tpi - krika:i’ (1)

where k,;, k,; — the coefficients of technical readiness of the system of serviced
elements and the use of serviceable elements for the time from the beginning of the
countdown to the moment the i-th requirement arises.

The value kg of the utilization rate of serviceable machines in the fleet can be
obtained by analyzing the annual and shift modes of operation. In addition, the results
obtained can be refined by comparison with the expected load of machines, based on
the planned amount of work, as well as with statistics on the actual use of serviceable
machines in the past [2].

With a constant intensity of use of machines throughout the year, we get
kg; = kg = Const. However, if the operation of the machine park is seasonal, then
the value kg; will change over time. Let the distribution of the annual consumption of
machine resources by months be given. The specific weight of the consumption of
machine resources for each month as a percentage of the annual is known kg; = d,
j=1,23,..,12.

For simplicity, we assume that during each month the intensity of use of
machines does not change. Then the utilization rate of serviceable machines kg; in
time from the beginning of the countdown to the moment the i-th requirement arises
can be determined with sufficient accuracy by the formulas:

kg = Eg +dy + - +d)]—1+[pM]
where k,, — the average annual coefficient of use of machines;
Tp.i—1 — moment of working time when the -th requirement arises; (i — 1)
T, . — average monthly working time of the park;
|

x] — a function of the integer part ofx.

138



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

The coefficient of technical readiness of serviced elements k,.; cannot be set in
advance at all, since its value depends not only on the intensity of the flow of
requirements, but also on the unknown, determined only in the process of solving the
task, the efficiency of the service system.

Therefore, the flow of requirements for closed queuing systems in the working
time reference system cannot be predetermined at all, but must be formed in the very
process of solving the problem on the basis of a predetermined flow in the machine
time reference system. Hence it follows that the computer time reference system
proposed for describing the incoming flow of requirements is the key to solving the
problems of queuing requirements in closed systems using the Monte Carlo method.

Let us assume that the mathematical model for servicing requirements has
already been compiled and is being implemented on the computer, as a result of
which the working time moments (i — 1) of the return of the serviced requirements
to an external source become known, of which only the values T, = 1,2,3,...,i — 1
bare contained in the memory of the machine T, > T;_,. The moment of occurrence

of the next th requirement can be determined by the formula:
kI‘.a

kri =kri-1— ZkTL; (Tpi = Tpi-1) + ;piZ(r)(Tpi — T )+ 2)
where (x), = max(x; 0) or cannot take negative values;
k5 — coefficient of technical readiness of the machine park, which could take
place if the machines required maintenance only by their crews.

Coefficient kr4.is determined analytically by formula (1), into which the
corresponding values of A’ and p' are substituted. If there is no system for servicing
vehicles by their crews in the network, the value kr5 = 1 is substituted into formula
(2). On the right side of this formula, the second term determines the decrease in the

technical readiness factor for the period T,; — T;,;—1, due to the occurrence of the

(i —1)-th requirement, and the third term — its increase due to the serviced
requirements returning to the external source for the same period of time, which
corresponds to the physical meaning of phenomena in a closed network of mass
service [3].

The formation of the moment of working time of the occurrence of the i-th
requirement is carried out by the iterative method in the following sequence. In the
first approximation k,;; = k,;_4, it is assumed that. Then, according to the formula
(1), also in the first approximation, the value is determined which is used in order to
find a more accurate value T,;; of the technical readiness factor k,.; using the formula

(2).

At this, the first cycle of the process of successive approximation ends and the
transition to the second cycle is carried out, which is carried out similarly, starting
with the definition T,;; by formula (1), etc. Each time, the values of the moments of
occurrence of the i -th requirement obtained in this and the previous cycles are
compared T,;. The formation can be considered complete if the condition T;:

Tpis - Tpi,s—l < ilga (3)
where s — the serial number of the cycle of re-formation of the moment of occurrence
of the i-th requirement;
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B — predetermined calculation accuracy.

If condition (3) is satisfied T,;, it is taken equal to T, all values are excluded
Ty < T, from the computer memory and service simulation is carried out i-th
requirement in the queuing network, as a result of which the memory of the machine
is replenished by the time of its return to an external source T,..

From the analysis of formula (2) it follows that k,; less and less differs in value
from k,;_; with an increase T,; in when T,; — co the value of the coefficient of
technical readiness stabilizes. However, the formation of the moments of occurrence
of service requirements by the proposed iterative method showed that even in the
initial period of modeling, in order to achieve a calculation accuracy of up to one
thousandth, it is usually sufficient to perform no more than 3—4 repeated cycles of
formation of the moment of occurrence i-th applications.

The moment of occurrence T,,; of each request in an external source in the
reference system of the working time of serviced elements is obtained. If we accept
the same working time counting system for service devices, then the described
transition from machine to working time is sufficient for solving practical problems
of mass service. However, more complex situations often occur in practice. For
example, a machine park can work in one shift, and the workshops servicing it in two
shifts, or vice versa. The machine park can work in two shifts and be serviced by
several workshops with one-, two- and three-shift operation modes. In this case, for
an external source of requirements and for each queuing system connected to a
common network, different working time reference systems are adopted.

So, for an external source of requirements and all queuing systems operating in
different modes, one could adopt a single calendar time reference system. But then
the flow of working time of serviced elements and devices with different
interruptions in each system would be discrete, which would undoubtedly lead to
significant difficulties in modeling and especially in optimizing queuing systems by
changing their operating modes. Therefore, while maintaining for the source of
requirements and each queuing system the reference of working hours corresponding
to their specific modes of operation, it is proposed to use calendar time only for the
transition from one of the accepted systems of reference of working hours to another.
To do this, the time is conditionally taken as a calendar time minus weekends and
holidays, common requirements for the source and all queuing systems.

To change from working hours T, in one system through calendar time 7 to
working time in another system, taking into account the discrete nature of the flow of
working time, as well as the fact that requirements arise at the source or leave the
queuing system only during working hours, the following logically obvious formulas

can be proposed:
T =[]+ (et @

T
T,=T— [t_u] (ty —nete) — (T — H ty — Nete)s (5)
where n. — the number of work shifts per day; ¢, — the duration of the shift; ¢, —
calendar cycle time (days) (24 h and 1440 min, depending on which unit of time
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measurement is adopted); [x], {x} — integer and fractional part functions x; (x), =
max(x; 0).

With different operating modes of the source of requirements and the service
system, there are periods of time when the service devices are working, but the
requirements are not received (for example, during the second shift of the workshops
during one-shift operation of the fleet), and vice versa. In the first case, the devices
can be busy servicing earlier received requests that were in the process of servicing or
were waiting for servicing at the beginning of the considered period of time. In the
second case, a queue may form even if the attendants are free, but do not work
according to the mode set for them. Then, at the end of the break, the devices
immediately receive several requests at the same moment of their working time. In
this case, the ordinariness of the flow of requirements disappears, which, obviously,
like stationarity, is a relative concept, it may or may not manifest itself depending on
the accepted time reference system.

All these complex situations are described by the above formulas (4) and (5).
Let the park work in one shift (7 h), and the service workshop — in two (14 h).The
same moment of park working time T,,=A hat according to formula (4)
corresponds to two moments of calendar time A— 0, T; = 31 h and T, = 48 h and
two moments of the working time of the workshop -T;,,,; = 21 h and T}, ,,, = 28 h.

The workshop works without receiving new applications for one hour T;, ,,, — Ty 1 =

7 h. Suppose now that the park works two shifts during the day, and the workshop
one seven-hour shift. In the park, demands arise at the moments of working time and
hours T, ;1 = 50; T nz = 54; T, 45 = 56. Then, according to formulas (4) and (5) and
hours T; =80;T, =84; T3 =96 h T, 1 = Tpuz = Tyms = 28,  the  workshop
receives three demands at the same time at the same moment of its working time.

However, formulas (4) and (5) are valid under the condition of the same
operating modes of service systems every day, for example, with a five-day working
week. With a six-day working week, seven-hour shifts and a working day reduced by
1 hour on weekends, for practical calculations, an average shift duration equal to
6.83 working hours can be taken. At the same time, errors in determining the
moments of working time should not exceed 2.5% even in the initial period of
simulation. Consequently, the possibility of determining the moments of occurrence
of applications in different reference systems of working time has been obtained,
which will be repeatedly used in the future when modeling queuing processes
occurring in complex stochastic networks.
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During the maximum acceleration of the car, the supporting system is
subjected to vertical loads from the accumulator batteries, the power plant and from
the driver and passenger, as well as horizontal loads that reflect the influence of
inertial forces. The carrier system is fixed in places where it is attached to the rear
subframe. Fastening is shown in Figure 1.

Fig. 1. Fixation of the carrier system dur:hi'ng maximum acceleration

Fig. 2. Fixation of the supporting system during efﬁérgzgncy braking

During emergency braking, as in the previous case, for the calculation it is
necessary to indicate where the vertical loads from the accumulator batteries, the
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power plant and from the driver and passenger are acting, while changing all
horizontal forces in the following direction.

Fix the supporting system, in this case, it is necessary in the places of its
attachment to the front subframe. Fixing the system is shown in Figure 2.

Fig. 3. Fixation of the supporting system durng driagonal hanging

Fig. 4. Fixation of bottoms with a single and double bottom

Since only vertical loads will be applied to the support system during diagonal
hanging, in this case it was fixed to the right front subframe attachment and the left
rear subframe attachment as shown in Figure 3.

In order to compare the stiffness of the bottom of the body with a single and
double bottom, it is necessary that they are in the same conditions, and to test the
stiffness, it is advisable to test the sample by twisting it in the longitudinal plane.
Therefore, both bottoms were fixed in the places of its attachment to the rear
subframe, while the moment was acting from the opposite side, the same in both
cases. Fixation of both parts is shown in Figure 4.
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The electro-spark deposition (ESD) is used as a traditional surface
enhancement method [1]. Lazarenko B. and Lazarenko N. initiated the processing
theory, which is now widely used in surface machining processes.

Since metallurgical bonding can be achieved on metal surfaces through electro-
spark discharge [2], ESD can harden metal surfaces and improve their wear resistance
and fatigue strength. It is widely used in the generation of surface coatings on metals.
The ESD can achieve strengthening on the metal surface, such as carburization,
nitriding, sulphurisation, nitrocarburisation and aluminized surface [3].

Viacheslav Tarelnyk investigated the carbonization process using discharge
energy and graphite powder. Karavaev studied surface wear resistance with the
current and the number of machining cycles in ESD. Shevchenko analyzed the
ultrasound method in the process of carburizing.

The 45 steel had low cost and good overall mechanical properties but had poor
wear resistance.

The carburizing process was carried out by adding carbon to the surface layer
of the metal, which formed a high-strength carbide. The carburizing furnace was used
by adding gas, liquid, or solid in the traditional carburizing process.

The metal was heated to a certain temperature, maintained a particular time to
achieve, and carburized. For large equipment, carburizing required special large
equipment and high costs. For some specific structures, it was even hard to carburize.
ESD carburizing can be carried out on the surface of large machinery and equipment
outdoors without the special carburizing furnace.

The carburizing process was studied using graphite electrodes to improve the
wear resistance of 45 steel. It is particularly advantageous for agricultural machinery,
pumps, and mechanical tools. These machines are often made from 45 steel, which is
a good value for money and is used as the base material. First, No. 45 steel with a
size of 25*30mm and 2mm thick was used as a sample. Then, the surface was sanded
separately using 600-grit sandpaper to remove the oxidized layer and impurities. The
surface was cleaned with 99% ethanol. Finally, a high-speed ESD repair machine
(fig.1 Huimite HMT9500, China) was used for carburizing the 45 steel surface. The
3mm diameter graphite rod was used as an electrode, and Argon was used as a
shielding gas. A 4-factor and 4-level test was carried out using a Taguchi OA
factorial design. The process parameters are shown in Table 1.
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Fig. 1. The high-speed ESD repair machine (HMT9500)

Table 1 — The ESD carburizing process parameters

No. iﬁlClency (%) Voltage (V) B g_lljzr)regt Frequency 'I[;lme (s)
1 20(1) 25(1) 100(1) 120(1)
2 30(2) 35(2) 180(2) 240(2)
3 40(3) 45(3) 260(3) 360(3)
4 50(4) 55(4) 340(4) 480(4)

Electro-spark deposition is a green manufacturing method which is more
energy-efficient than traditional heat treatment methods and has minimal
environmental pollution. ESD enables rapid carburization of metal surfaces by the
graphite electrode. Thus, the wear resistance property of the metal surface is
improved. ESD can carburize the surface of large steel structure parts in agriculture,
improving wear resistance and service life. The traditional carburizing process costs
much money and is difficult to achieve. ESD carburizing can save much money and
even carburize the partial surface of the part. The traditional carburizing process
cannot achieve these. This research employed rapid ESD equipment with rotary
electrodes for the surface carburization of No.45 steel.
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YnpaBniHHS HAIIHHICTIO TIOPUAHUX aBTOMOOUTIB € OCHOBHOIO IIPOOJIEMOIO B
cuctemi OOCITYrOBYBaHHA Ta PEMOHTY aBTOMOOLIbHOrO mapky. lIpornosyBaHHs
TEXHIYHOTO CTaHy TOpUIAHUX aBTOMOOLIIB 3a0e31meuye HePUPUBHICTD , TOYHICTh Ta
HAyKOBY OOrPYHTOBAHICTh IUIAHYBaHHS, MIJABUILYE OMNEPATUBHICTh Ta SIKICTh
OpUMHATAX  pimeHb. Hapsmy ¢ UM NOporHO3yBaHHS BIUIMBA€ HE TUIBKH Ha
IJIaHyBaHHS, a 1 Ha 1HII QYHKIIT ynpaBiiHHs ( KOHTPOJb, PETYIIOBaHH Ta 1HIe). B
IIbOMY CEHCl IIPOTHO3YBaHHS € OJIHUM 13 TOJIOBHUX PE3E€pPBIB PO3BUTKY aJalTHUBHHUX
SAKOCTEM CHCTEMH YIPaBJIIHHS POOOTO3IATHICTIO T1OPUIHUX aBTOMOOLIIB, OCHOBOIO
OUIBII TOBHOTO BUKOPUCTAHHS Ta MOTEHLIMHUX MOXJIUBOCTEH.

BcTaHoBiieHO 3aKOHOMIPHOCT1 OILIIHKK PECYpCy T1OPHUIHOI CUIIOBOI YCTaHOBKH
Ta OI[IHKAa BIUIMBY Ha HEl 30BHINIHIX yMOB. BuH3HaueHO pallioHaJbHI 001acTi
BUKOPUCTAHHS PECypCy TiOpUIHOT CHIIOBOI YCTAHOBKH aBTOMOOLUIS 3aJIeKHO BiJl
HaBaHTAXyBaJbHO-IIBUKICHOTO PEXUMY pyXy. BBeJIeHO KOpekKIlio pecypcy
riOpUIHOT CUJIOBOI YCTaHOBKM aBTOMOOUISL 3aJIEKHO BiJI €HEPreTUYHHMX BHUTpAT Ha
BUKOHAHHSI TPAHCIIOPTHOI POOOTH.

Po3po0sieH0 HayKOBO-METOAMYHI 3acal HOBHX METOMIB MPOTHO3YBaHHS
3aJIMIIKOBOTO pecypcy TiOpUAHOI CHIIOBOi yCTaHOBKHM aBTOMOOUIA. [IpornozyBanHs
3QJIUIIKOBOTO PeCypCy TOpUAHOI CUJIOBOI YCTAHOBKHM 0a3yeThCsl HAa JA1arHOCTUYHUX
METO/IaX OIIHKWA JBUTYHAa BHYTPIIIHBOTO 3TOPSIHHS Ta aKyMYJSTOPHOI TSATOBOI
Oarapei. MeTtoau MNPOTHO3YBaHHS BpPaxOBYIOTh 30BHIINIHI YMOBHU €KCIUTyaTallii,
1HIUBITyaJIbH1 0COOJIMBOCTI CUJIOBOI YCTAHOBKM Ta KBaTi(hiKAI[iFO BOIIS.

BcTanoBiieHO HOBI 3aKOHOMIPHOCTI OIIIHKHM 3aJIMIIIKOBOTO PeCcypcy TiOpuaHOI
CWJIOBOi yCTaHOBKM aBTOMOOUIS, MOTpeOM Yy 3amacHUX YacTHHAX 10 Hei Ta
MEepIOIMYHOCT] TEXHIYHUX BIUIMBIB. 3aKOHOMIPHOCTI BpPAaXOBYIOTh E€HEPIreTHYHI
BUTPATH HA TPAHCIIOPTHY POOOTY Ta KOHCTPYKTHUBHI OCOOIHMBOCTI T1OPUIHOT CHUIIOBOT
ycTaHoBKUA. OOCSr TpPaHCMOPTHOI pOOOTH, IIBHUJIKICTH PYyXy Ta €HEPrOBUTPATH €
y3arajJibHIOIOUMMH TapaMeTpaMH OLIHKH 3aJMIIKOBOTO pecypcy TiOpUAHOI CHUIIOBOI
YCTAHOBKH, BUTPATU 3alTaCHUX YACTHH Ta MEPIOAUIHOCTI TEXHIYHUX BILJIUBIB.

OTpumaHi 3aleXHOCTI MIBUIAKOCTI 3HOCY arperariB TiOpuUAHOI CHUIIOBOI
YCTAaHOBKA  aBTOMOOLJAS  OI[IHIOIOTh  CTYMiHb  BIUIMBY  TEXHOJIOT1YHHX,
eKCIUTyaTalliiiHuX Ta pexkuMiB podotu. HaBegeHo BuOip panioHadbHUX PILIEHb 1010
eKcIuTyartarii TiOpuIHOTO aBTOMOOLIS Ta BHU3HAYEHO 3O0BHIIIHI yYMOBH, 3a SKHX
3MIHUTBCS 3AJTUIITKOBUN PECYPC T1IOpUIHOT CHIIOBOT YCTAHOBKH.

Mix pecypcoM IBHUTYHAa BHYTPEUIHHOTO 3TOPSIHHS Ta BHUTPATOIO MajlBa €
npsiMa 3aJIeKHICTh. Lle TeopeTHYHO Ta eKCIepUMEHTAIBHO JOBEICHO B padori [1].
Taka 3anexHicTh nae HactymnHe. [Ipu excrutyataii riOpuaIHOTO aBTOMOOLIS pecype
CHJIOBOI YCTAaHOBKM MOJKHO OLIHIOBaTH IO CyMapHiid BuTpari mnamuBa. OTxe,
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MHOJKHHA MPOOITYy aBTOMOOLISA, MPHU SKOMY T10OpHIHA CUJIOBA YCTAaHOBKA MOTpeOye
pPEMOHT, Ha BUTpary nanuBa B J/100kM mpobiry € cymapHa BuTpaTa nanuba. Ll
BEJIMUMHA JIJI1 KOHKPETHOI TriOpHIHOT CHUJIOBOI YCTaHOBKU OyjaeT moctiiHowo. [lpwu
eKCIUTyaTallli aBTOMOOIs pecypc TiOPHIHOT CHUIIOBOI YCTAHOBKH 3MEHIIIOETHCS Ha
CTUIbKHU, HACKUIBKHU 301JIBITYETHCS] BUTpaTa NaiuBa. L{s 3a1exxHICTh MOJIArae B OCHOBI
OIIIHKM pecypcy T1OpHUJIHOI CHJIOBOI YCTAaHOBKHM aBTOMOOLIS MO CyMapHId BUTpaTi
nanuBa. Burpara manmBa 1 MIBUIAKICTE PYXy € CHEPreTUYHUMHU MOKa3HUKAMU
BUKOPHUCTaHHA  TIOpUIHUX aBTOMOOUTIB B KOHKPETHHX yMOBaX ekcrutyatamii. I3
CKa3aHOTO BHIIE CIIJIKy€ Te, IO IMPHU 3MEHIICHI BUTPATH MaJUBa Ta IiJABHUILIECHHS
MIBUKOCTI PYXYy aBTOMOOLIS CHOCTEpIraeThCcsi 30UTBIICHHS pecypcy TiOpuaHOl
CHJIOBO1 YCTaHOBKH.

JlaHo TeopeTHYHE OOIPYHTYBaHHS YIpPaBIIHHS PECYpCOM T1OpUAHOI CHIIOBOI
YCTaHOBKH Y KOHKPETHHX yMOBax €KCIUTyaTalii 3a €HEepreTHYHUMHU MapaMeTpamH.
BusnayeHo o00nacTi paiioHaJbHOTO BUKOPUCTaHHS TIOPUIHMX aBTOMOOLTIB 3a
MOKa3HUKaMU pecypcy TiOpUIHOT CHJIOBOi YCTaHOBKHM aBTOMOOLIs. [lokasHuk
pecypcy TiOpUAHOI CUIIOBOT YCTAaHOBKH Ta aBTOMOOLIS B IIJIOMY BCTAaHOBIIOETHCS 3a
€HEproBUTpaTaMH, MIBUJIKICTIO PYXy Ta 00CSIrOM BHKOHAHOI TPaHCHOPTHOI poOOTH
[2]. 3ampornoHOBaHO cHUCTEMy METOJMYHHX AacIEeKTIB 3aCTOCYBaHHS PO3POOJICHHUX
METO/11B IPOTHO3YBaHHS Ta YIPABIIHHSI PECYPCOM TOPUIHOI CUIIOBOT YCTAaHOBKH JJIS
BUOOpPY palliOHAIBHUX PIIIEHb MIOJ0 BUKOPUCTAHHS TIOPUIHOTO aBTOMOOLIS.
Cucrema BKJIIOYAa€E MaTEMaTUYHI MOJENl OI[IHKH pecypcy TiOpUIHOI CHIIOBO1
YCTAaHOBKA Ta CTAaHOBUTh OCHOBY YIIPaBJIIHHS BHUTPATOI0 peECypcy TIOpUIHOIO
aBTOMOOWIS y 33JaHUX YMOBAX €KCILTyaTallii.
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YJIK 311.313:629.33(477.64)
IHAPAMETPHU ®YHKINIOHYBAHHS I'I IPABJIIYHUX AMOPTU3ATOPIB
ABTOMOBIIIBHOI'O TPAHCIIOPTY

Imenko Banepiii BacuiaboBu4, K.T.H., JOLEHT
Hayionanvnuti ynisepcumem biopecypcie i npupoookopucmyseauus Ykpainu,
e-mail: ischenko@nubip.edu.ua

BignoBimHo 10 HOpPMAaTUBHOrO  JOKyMEHTa OyBalOTh  aMOPTHU3ATOPU
TeJIeCKOMIYH1 rigpaBiaiyHi. TeXHiYHI BUMOTH Ta METOJAU BUIPOOYBaHb BCTAHOBJIECHO
TEeXHIYHI BUMOTH /10 aMOPTH3aTOpPiB, 10 BU3HAYAIOTh YMOBHW (YHKIIOHYBaHHS, 3a
SAKUX CWJIM, HEOOXIMHI JJIA TEPEeMIIICHHS Ta 3CYBY PyXOMHUX JeTajeil, MOBUHHI
BIJIMOBIJIATH BUMOTaM KOHCTPYKTOPCHKO1 TOKyMEHTAIlli Ha aMOPTU3aTOP KOHKPETHOI
mMapku Ta KoHCTpykmii [1]. Ilpm 1poMy BigXujieHHS 3HAa4€Hb CHII OMOPY
aMOpPTHU3aTOPIB MPU MaKCUMAJIbHHUX MIBUAKOCTSIX mopiHs A0 0,52 m/c MoBUHHI
3HaXOJUTUCh y JOMycTUMHX Mexax. [loOymoBu poOoumx miarpaM MpPOBOIATH Y
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pe3ynbTaTi BUMPOOYBaHb, y MPOIEC] SKUX PYXJIMBI J€Talli aMOPTHU3aTOPIB MOBHHHI
nepemimiaTiucs IUIaBHO, Oe3 3aigaHb, a 3HAYEHHS CHUJI OIOpIB HE IMOBUHHI
NIEPEBUIIYBaTH TPAHUYHUX 3HAYEHb, BKA3aHUX Y KOHCTPYKTOPCHKIM MTOKyMEHTAIlii.
Ha migcTaBi HaBeIeHOTO HOPMATHUBHOTO JOKYMEHTa BHM3HAUEHO, IO OJHUM 13
HaWBaXUIMBIIINUX IMapaMeTpiB, 10 BU3HAYAIOTh (PYHKIIIOHYBaHHS aMOPTH3aTOPIB, €
CHJIa OIIOPY B peXHMi pOoOOTH aMOpTH3aTOpa Ha BigOii Ta ctucHeHHs [2]. IcHYIOTH
pi3Hl cmocoOu 3a0e3nedeHHs (QYHKI[IOHYBAHHS aMOPTHU3aTOpPIB 3a TEXHIYHOI
eKcruTyaTallii. BignmoBigHO 10 omucaHuX padilme npoOieM po3poliieHa cxema

croco0iB 3a0e3neueHHst QyHKIIIOHYBaHHS T1IpaBIiYHIX aMOpTU3aTopiB (puc. 1).

Cnocodu 3abesncucnng
thynkuionysanms I'A

_I Kouerpyxrusui | I Excnnyaraniini i l l
Kepysauis Tennoeum KepysanHs B™13KICTHO-
MOHCIHBICT Pery/IlOBaHHA PEAKHMOM TEMIIEPATYPHITHMH XapaKTepHCTHKAMH
Pl rananmoro MEXaHI3MY 1
Y :
- - y S PiLMHM U8 XON0HOI0
30epiraHHa BHYTPILIHBOTO BuKOpHCTAHHS 30BHILIHIX fo KaiMary
> BHKOPHCTAHHS 10IATKOBOTO Tenna JUKEpes Teria
POIBAHTAKY BAIBHOIO KIANAHA
Hoxan, Tennoisoaauiiini Jlonasanus creniaibHux "
= Marepiann o . > i
BHKOPHCTAHHS TPOTPECHBHOI Enextpruni pisui Harpisadi fof MAIloB ASKHX pLAHH
> XAPAKTEPHCTHKH :
JlonaBanus CrieraibHIX <
NPHCAI0K
BukopHcTanna BTOPHHHOTO L
Tenna JIB3

Puc. 1. Cnoco0u 3a0e3ne4yeHHs PyHKUIOHYBAHHS TiAPaBJIiYHUX AMOPTU3AaTOPIB
aBTOMOOiIs1

OcoOMUBICTIO IIMX METOJIB € YCTAHOBKA JIOJAATKOBUX OOXIMHMUX KJIamaHiB 4H
MojiepHizallis Oydepa BiIOOI0 3MEHIICHHS OINOPY PyXy aMOpPTHU3aTOPHOI PIAWHU 3
JIOTIOMOTOI0 JIOJIATKOBUX OTBOPiB. OJIHIEI0 3 TEXHIYHUX 3aBJaHb JAHOTO METOIY
MO’KHa BBa)KaTH MOJIIIICHHS XapaKTepUCTHK aMOpTU3aTopa, M0 AEeMI(yroTh, 3a
paxyHOK OUIbII BUIBHOTO TMEPETIKAaHHS aMOPTHU3aTOPHOI PIAMHHM, a TaKOX
MOXJIMBOCTI PETyJIFOBAaTH CUJIM OTMOPY B 3aJIEKHOCTI BiJl B’SI3KOCTI poO0OYOI PiAUHHU.
J1o He10MIKIB TaHOTO CITOCO0Y MOKHA BIIHECTH HU3bKOE(DEKTUBHE raCiHHS KOJMBaHb
3 MaJIOIO0 aMIUTITYI00 MPU HArpiBaHHI PIAWHU 1 30UIBIIEHHS Macl aMOpPTHU3aTOPIB, 1
HaBITh BHECEHHS 3MiH Y KOHCTPYKI[1}O 3aBOICBKOTO BUKOHAHHSI.

OckUIbKM OUIBIIICTH aMOPTU3AaTOPIB MAalOTh PETPECUBHY XapaKTEPUCTUKY
neMidyBaHHs, TPOMOHYEThCS MiABUILLYBaTH PIBEHb BIOPO3aXUCHUX BJIACTUBOCTEN Ta
3HIDKYBAaTU PIBEHBb BiOpallii TpaHCHIOPTHUX 3acCO0IB 10 HOPM, IO BIAMOBIAAIOTH
BHMOTaM, 32 PaXyHOK 3aCTOCYBaHHS MPOTPECUBHOI XapaKTEPUCTUKU aMOPTU3ATOPIB.
Buenumu Oyrno moBeneHo, MO iICHYIOTh 30HW HEE(PEKTUBHOI pOOOTH aMOPTHU3ATOPA,
3a SKMX BIJOYBArOThCSA 3HAYHI 3MIHM CHJI OMOPY. BUKOpPUCTaHHS MPOTPECHBHHX
XapaKTEPUCTHK  JIO3BOJIAE BCTAHOBUTHU €(EKTHBHICTh POOOTH TIAPABIIYHUX
aMOPTHU3aTOPIB Ta PETYJIIOBATH X 3aJ€KHO BiJl YMOB €KCIUTyaTallil, y TOMy 4HCIi 3a
HU3BKHUX TemnepaTyp. OJHaK, sK 1 paHilie OMMCaHOMY CITOc001, MOTPiIOHO 3MIHIOBATH
KOHCTPYKIIIO IITATHOTO By3Ja IPOCEITIOBAHHS,
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SIk ekcruryaTaniiiHi crocobu 3a0e3meunTH (YHKI[IOHYBAaHHS aMOPTU3aTOpPIB
MOXJIMBO 32 pPaxXyHOK YIpaBJIiHHSA TEIJIOBUM PEXKUMOM amopTuszaTopa ado
VOpPaBIIHHSA ~ B’SI3KICHO-TEMIIEPATYPHUMH  XapaKTEPUCTHUKAMU  aMOPTU3aTOPHOL
pinuHu. Ha nymMKy BUEHUX YNpaBIiHHS TEIUIOBUM PEXUMOM arperaTiB MOXIJIHMBE 3a
PaxyHOK 30€peKeHHs BHYTPIIIHBOIO TeIlIa TEIUIOI30JISIIIHHUMHE MaTepiaiamMu abo
BUKOPHUCTAHHS JTOJATKOBUX JKepel Teruia (pi3HUX HarpiBaJIbHUX MPUCTPOIB.

AHami3z MeToAiB Ta 3aco0iB 3a0e3MeUeHHs] TEIJIOBOrO0 PEXHMY J03BOJIMB
BCTAHOBUTH TaKe: BUKOPHUCTAHHS TEIUIOBOJSAIINHUX MartepiaiiB aisi 30epeKeHHs
BHYTPIIIHBOTO TEIIa MOXJIMBE, MPOTE Ma€ HU3BKY €(PeKTHBHICTh. BukopucTanHs,
HAIPUKIIAJ, YOXJIB 13 CHEIIaTbHOTO MaTepiany € epeKTUBHUM JIUIIE TOMY BUIAJKY,
KOJIM TPAHCHOPTHHM 3aci0 30epiraeThCs y TEIUIUX MPUMIMIEHHSX, 1 JO3BOJISE JIHUILE
30epiraTi Ha KOPOTKHI MPOMDKOK 4acy (7o 3 roxa) mo3UTUBHY Temiepatypy. [lpu
Oe3rapaxkHoMy 30epiraHHi CcamMOpO3IrpiB aMOPTU3ATOPHOI PIAMHHU BiIOYyBA€THCA
MEPEeBAXHO 3a PaxXyHOK JPOCETIOBaHHS, [JIsi 3a0e3leueHHs SKOro IOTpiOHe
IHTEHCUBHE (DYHKI[IOHYBaHHS aMOPTU3aTOPIB, 10 YACTO HEMOKIIUBO.

BianoBigHo 10 BUMOTr TEXHIYHOI €KCIUTyaTallii TpaHCIIOPTHUX 3ac00iB OljIbIla
YacTMHA HaBEJCHUX CMOCO0IB MNPHU3BOAUTH JO0 3MIHM KOHCTPYKIli €JIEeMEHTIB
MITATHUX aMOPTHU3ATOPIB.
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3araapHOBIZIOMO, IO HAWOUIBIT JOUUIBHUM CIIOCOOOM JUIsl CTBOPCHHS
E€HEPreTUYHO, €KOHOMIYHO Ta EKOJOTIYHO e(EeKTHUBHUX I[BI/IFYHIB BHyTle_IHBOFO
sropstHAS (mani — JIB3) 3 ICKpOBI/IM 3amayiOBaHHSAM, SIKI TPAIIOIOTh TUIBKK Ha
ra30BOMy MOTOPHOMY MajiuBi, € X BUPOOHUIITBO (B 3aBOJCHKUX yMOBax). [HImM
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criocoboM 301bIIeHHs KUIbKOCTI Takux J[B3 € KoHBepTallisi TpaHCIOPTHUX TU3EIIIB,
mo mnepedyBaioTh B ekcmutyaramii [1-3]. Pobotu 3 koHBepralii au3eniB, sKi
nepeOyBaloTh B €KCIUTyaTallli HalO1IbII TOIIJILHO TPOBOJUTH ITiJ1 Yac iX IJIAHOBOTO
KalmTaJIbHOT'O PEMOHTY.

BpaxoByrouu Te, 1110 32 OCTaHHI POKH 3pikeHMid HadToBuit ra3 (nam — 3HI)
€ HaUOUIBIII ICIIEBUM MOTOPHUM MAJIUBOM B YKpaiHi, CTa€ OYEBUIHUM, IO OJHUM 3
HaWOLTbII €()eKTUBHUX CIIOCOOIB 3MEHIIICHHS €KCIUTyaTalliiHUX BUTPAT AU3CIbHUMU
TPaHCHIOPTHUMU 3aco0amu (Hacamrepen oOJaHAaHMUMHU MOTY>KHUMU JIU3EISIME) € iX
nepeobnagHanns y ra3osi [IB3 3 ickpoBum 3amantoBanHsM 11t poboTu Ha 3HI.

Taxe nepeobnagHaHHA BUMAarae MeBHOTO MEPENIKy POOIT, 10 AKUX BITHOCATHCA
SIK YaCTKOBE pO30MpPaHHA JU3ENsI 3 BHECEHHIM JICAKHUX 3MiH J0 HOTO KOHCTPYKIIii, TaK
1 TOBHUI JEMOHTaX CHCTEM JKUBIICHHS Ta BIIOPCKYBAHHS JAM3EIBHOTO TMajInBa
(BKJIFOUAKOUM JU3€JIbHI MajJuBHI Oaku, TpyOOonmpoBOoau, (IIbTPH, MAaJUBHUNA HACOC
BHUCOKOTO THUCKY Pa3oM 3 PErysiTOPOM YacTOTH OOEpTaHHS, AW3eNibHI (HOPCYHKHU
To10). Jo 3MIH KOHCTPYKIIii ABUTYHA BITHOCHUTBHCS JIOOMPAIIOBAaHHS T'OJIOBKH OJIOKa
HWTIHAPIB au3enst (30kpema ii OTBOPIB BiJ JU3EIbHUX (OPCYHOK) JJIE MOHTAXKY
CBIYOK 3amajlOBaHHsI, a JIJISl 3MEHIIEHHS CTYIIEHS CTUCHEHHS — BCTAHOBJICHHS HOBHUX
MOPIIHIB 13 301IBIIIEHUMH 00’ €MaMUu KaMep 3rOpsHHS.

Y Il «JepxaBrorpancH/IInpoexkt» 3a ocTaHHI pPOKH MPOBOASTHCS
TEOPETUYHI,  KOHCTPYKTOPCBKI Ta EKCIEPUMEHTaJbHI POOOTH 3 PO3POOJICHHS
CyYaCHUX €JICKTPOHHUX CHCTEM yOpaBiiHHSA Tra3zoBumu JIB3 (pi3HUX piBHIB
CKJIaJHOCTI, KBamipikoBaHMX sK piBHI «A», «B» Ta «BC»). Bei mi cucremu
YIOPABIIHHS TpU3HAYEH] AJi epeoOaagHaHHs TPAaHCIIOPTHUX n3eliB y ra3osi [IB3 3
ICKpOBHUM 3amayitoBaHHsIM Juisi po6otu Ha 3HI'. Ane kokeH 3 piBHIB CKJIaJHOCTI
CUCTEM YIIPaBIIIHHS Ma€ MEeBHI BIJIMIHHOCTI BiJl 1HIIIHX.

Tak, cucrema ynpasmiHHS ra3oBuMm JB3 piBHS «A» nepenbayae
KOMIUICKTAIIF0 Ta30BOTO JIBUTYHA IIJICHCTEMOIO >KUBJIeHHS Ta momadi 3HI 1o
BIIYCKHOTO TPYOOMpPOBOAY Hepe3 razomnoBiTpsiHUI 3MminryBad. Kpim Toro, cucrema
VOpaBIIHHSA PIBHSA «A» CKIQJAEThCS 3. MIJCUCTEMHU YINPABIiHHA HAIIOBHEHHSIM
HWTIHAPIB 3apsioM poOouoi CcyMilll, 10 SKOi BXOJUTh JpOCENbHA 3aciliHKa 3
MEXaHIYHUM TPUBOJOM, a TaKOX OE3KOHTAKTHOI €JEKTPOHHOI MiJCHCTEMHU
3aMaylOBaHHS 3 PYXOMUM pO3MOAUIBHUKOM Hampyru (Tpamobiepom). Cucrema
yIpaBTiHHA KOMIUICKTYEThCS  €JIEKTPOHHUM OyiokoM ympasiinas (mami — EBY)
Avenir Gaz 37 piBHs «A». Y CBOIO 4epry, CUCTeMa yrpaBiiHHs ra3oBuMu J[B3 piBHs
«B» mepenbauae  KOMIUIEKTAI[ll0O JBUTYHA  IIJICUCTEMOIO  JKMBJIEHHS  Ta
OaraToroukoBoro BrnopckyBaHHs 3HI' razoBuMu ejaeKTpoMarHiTHUMHU (HOpCyHKaMu
(tumy Common Rail) y 30Hy HaOJIMXeHy J0O BIYCKHOTO KiamaHa. A MmiJcucTeMa
VIOPABIIHHSA HANOBHEHHSM LMJIHAPIB 3apsAoM poO0YOi CyMillll JIOMOBHIOETHCS
peryisiTopoM  XOJIOCTOTO  XOAy 3  UWiIiHApuyHUM 1mmbepom. Iligcucrema
3alajloBaHHs 3aJIMIIAETbCS 0€3 3MiH, TakoK K SIK y cucTemi piBHA «Ax». s
BU3HAUEHHS MMOTOYHOI YacTOTH 0OepTaHHs ABUTYHA Ha MOro KOJIHYACTOMY Bajll Mae
OyTH 3MOHTOBaHO 3amatounii auck Tumy Bosch 60-2, HampoTH SKOro BCTaHOBICHO
JaT4MK 4YacToTH oOepranHHsA. CucreMa yHOpaBiiHHSA KOMILIEKTYEThCS CYYacHHM
OaratoynkuioHansHuM Mikponporecopuum EBY Avenir Gaz 37 piBus «B». s
3a0e3MeyYeHHs] TPynoBoro abo TOCHiJOBHOTO BHUAIB BropckyBanus 3HI [4],
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po3po0eHi cmemianbHl okpemi mporpamHi moayni (mami — IIM) piBaiB «Bl» Ta
«B2». 3actocyBanns nux [1IM, no3BoJisie 3a6e3nedyBaTu 11l BUay BopckyBanHs 3HIT
0e3 3MiH amapatHoi yactuau EBY Avenir Gaz 37 «B».

Jlns 3abe3nedeHHss poOOTH MIJICKCTEMU HEWTpasizallli BiANpabOBAaHUX Ta3iB
(13 1AMO1a-peryIIOBaHHAM CKJIaAy ra30MOBITPSHOI CYMIIl 3 OJTHUM JIIMO1a-30H/I0M)
CUCTEMa  YIpPaBIiHHA  KOMIUIEKTYEThCSA  HOBUM  0Oararo(yHKIIIOHAJIbHUM
Mmikporpouecopuum EBY  Avenir Gaz 37 piBaas «BC». [ns 3a0e3nedeHHs
MoCTiIOBHOTO BUAy BrnopckyBanHs 3HIT Tta poboTm mimcucremu HeWTpamizarlii
BIJIIIPallbOBaHUX ra3iB po3podiueHo crerianbauii [IM piBas «BCy.

Jlis mpoBeAeHHS BUIMPOOYBaHb PO3POOJIEHUX CHCTEM YIPABIIHHA PI3HUX
piBHIB ckiamgHOCTI Jgu3ens moxem J[-240 (44 11/12,5) Oyiio KOHBEPTOBAaHO Yy
razoBuii JIB3 J1-240-LPG. [lns mboro am3ens OyJi0 9acTKOBO PO3iOpaHO 1 BHECEHI
BIJIIIOBIJIHI 3MIHU 10 Oro KOHCTpyKLIi. Takox OyJj0 MpOBEAEHO MOBHUN JEMOHTAX
CUCTEM OKUBJIEHHS Ta BIOPCKYBaHHS  JU3EIILHOTO TMajvBa  (BKIIOYAIOUU
TpyOOTnpoBOH, GIIBTPH, MAIMBHUN HACOC BUCOKOTO THCKY Pa3oM i3 BCEPEKUMHUM
peryisaTopoM dYacToTh oOepTaHHs ToImio). Jlo Toro, Oynau BHECeHI 3MIHM B
KOHCTPYKIII}O TOJIOBKM OJIOKa IWJIIHIAPIB JU3€Ns [JIi BCTAHOBJEHHS CBIYOK
3anamoBaHHs. KpiM TOTO, 111 3MEHIICHHS CTYIEHS CTUCHEHHsI OyJM BCTaHOBJICHI
HOBI JIOOMpaIlbOBaH1 MOPIIHI 13 3MiHEHOI (QopMoI0 (00’€MOM) KamepH 3ropaHHs,
ska 3a0e3leuniia TeOMETPUYHY CTYIHb CTHCHEHHS, IO JopiBHIOE €= 9,5 [5].

ExcriepumentansHi gociimkeras razoBoro JIB3 JI1-240-LPG i3 moueproso
BCTAHOBJIEHUMHU CHUCTEMaMH YIOPABIIHHS PiBHIB «A», «B» (3 IIM piBHIB «Bl» 1
«B2») Ta «BC» mnpoBOAMIUCH HA HABAaHTAXYBAJIbHOMY EJIEKTPUYHOMY CTEH/II
Zo6lner tuny B-350AC.

OcuwyiorpaMu CHUTHAJIIB YMOPaBIiHHS POOOTOI0 Ta30BUX EJIEKTPOMArHiTHUX
(GOpCYHOK, 3HATI TPU EKCIEPUMEHTAIBHUX JOCTIPKEHHAX, Mokazanu, 1mo EBY
Avenir Gaz 37 piBus «B» i3 3aBanTaxkenum I[IM piBas «B1» 3abe3neduye rpymnose
BropckyBanns 3HT', a i3 3aBanTakenum [IM piBHs «B2» — nmocninosse [6, 7].

Pesynbrati excriepuMeHTaIbHUX JOCHIKEHb CBIAYaTh, IO MaKCHMallbHa
NOTYXHICTh ra3oBoro /[-240-LPG 3 BcTaHOBJIEHHMH CHUCTEMaMU YIPABIIHHS PIBHIB
«A», «B» Ta «BC» kommBaeTbcs B Mexax Big 56 g0 58 kBT mpu HOMiIHAIBHIN
4acTOTI oO0epTaHHsA KoyiHYacToro Bama 2200 XB_l, mo cxiamae 95 ... 98 % Bix
HOMIHAMBHOI mOTYykHOCTI au3enst [[-240. EdexruBni Butpatu 3HI' mpu gacrorax
obepranHs nBuryHa y miamna3osi Big 900...1000 mo 2200 xB? i poOOTI TIO 30BHIIIHIN
IIBUJIKICHIM XapaKTEpUCTHIll 3MIHIOBAIUCH Y Mexax Bix 7,0 ... 8,0 no 21,0 ... 21,5
n/ron (a6o 3,8 ... 4,3 no 11,2 ... 11,5 kr/rox) BiAMIOBIIHO.

Pesynbratu BunpoOyBaHb Ha BianoBigHicTs BuMor JJCTY 4277 [8] cBimuaTs,
o razoBuii J[-240-LPG 3 BcTaHOBIEHMMH CHCTEMaMH YIPaBJIiHHS PIBHIB «A» Ta
«B», Binmosigae Bumoram JICTY 4277 1 Mae CyTTEBO HWKYUU BMICT OKCHUIY
BYTJICII0 Ta BYIJICBOJAHIB y BIANPAIbOBAHMX Ta3ax HIK TPAHUYHO JOMYCTHMI O
JBUTYHIB 0€3 KaTaji3aTopiB. A 3 BCTAHOBJICHOI CUCTEMOIO ympaBiiHHS piBHS «BC»
BignoBinae Bumoram JICTY 4277 1o ABUTYHIB 3 KaTajai3aToOpaMu.

[IpoBeneHi BUMpoOyBaHHS MOKa3ald, 10 €IEKTPOHHI CUCTEMHU YIPABIIHHA 3
EBY Avenir Gaz 37 «A» ta EBY Avenir Gaz 37 «B» 13 [IM piBHiB «Bl» i «B2», a
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takox EBY Avenir Gaz 37 «BC» 13 [IM piBHst «BC» BUKOHYIOTh BC1 OKJIa/IEH] HA HUX
GbyHKIIIT Ta 3a0e31MeuyroTh CTIMKY 1 6e31eToHalitHy poooTy razosoro J[-240-LPG.

OTxe, 3aCTOCYBaHHS EJIEKTPOHHUX MIKPOIPOIIECOPHUX CHUCTEM YIPaBIIHHS
ra30BUM JIBUTYHOM 3 ICKPOBUM 3aIlallfOBAaHHSAM € €(DeKTHBHUM CIIOCOOOM 3MEHIIICHHS
eKCIUTyaTaI[ifHIX BUTpAT TPAHCIIOPTHUMH 3ac00aMH, a TaKOX CIPHUsE 301TBIICHHIO
BUKOPHUCTAHHA YacCTKU aJbTEPHATHBHHUX JDKEPEN EHEeprii y 3aralbHill CTPYKTypi
eHepro3abe3neueHHs TPaHCIIOPTY.
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YK 629.33:06
HIJISIXUA BJJOCKOHAJIEHHSI OPTAHIBAILIL POBIT Y CUCTEMI
TEXHIYHOI'O OBCJIYI'OBYBAHHSA TA PEMOHTY
ABTOMOBIVIBHOI'O TPAHCIIOPTY

KyaukiBcbkuii Bonogumup JleoninoBu4, K.T.H., I0LIEHT,
Tlonicoxkuti HayioHanbHull YHieepcumem

e-mail: kylikovskiyv@ukr.net

30epexeHHs, MIATPUMAHHS Yy CIPaBHOMY CTaHl TPAHCHOPTHHUX 3aco0iB €
NPIOPUTETHUM 3aBIAHHIM IiIPUEMCTB TeXHIYHOTO cepsicy [1, 2]. Ha cepBicHux
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MIIPUEMCTBAX, 110 BUKOHYIOTh TEXHIYHE OOCIyrOBYBaHHS Ta PEMOHT
TPAHCIOPTHUX 1 TEXHOJIOTTYHUX MAIlMH, BEJIMKa KIJIbKICTh 4Yacy BUTPAda€ThbCAd Ha
omeparlii, Skl HE 0Jal0Th IIHHOCTI (HE HECYTh J0AaHOI BapTOCTI Yy IOCIyrax,
poboTax, MaTepiasiax) Ta IPU3BOJSTH 10 BUPOOHUYHUX BTpaT.

VY nporeci aHaiizy BUPOOHUYOTO JTOCBITY MPOBIIHUX CEPBICHUX MIANPUEMCTB
BUJIVICHI OCHOBH1 BUJIM BTpAT:

- IEPEeBUPOOHUIITBO (HEOOIPYHTOBAaHE 30UIbIIIEHHS TTOTY>KHOCTI MATPUEMCTBA,
HA/UTMIIKOBE OOJIafHAHHS, BUKOHAHHS OTEpaliil Ha AKi He HAaIXOIWJIO 3aMOBJICHHS,
nyOroBaHHS poOIT, HAAMIPHE y3TOIKEHH);

- OuiKyBaHHs (BTpaTa dYacy TMpalliBHUKaMH dYepe3 BIJACYTHICTh JETalei,
IHCTPYMEHTY, 3aTPUMKH IIiJT 4Yac OOpOoOKH, MpOCTOI0 OOJaJHAHHS Ta HecTadi
HOTY>KHOCTEH);

- HaJIMIpHE TPaHCHOPTYBaHHs a00 MepeMIIIEHHS MaTepiaiiB (pyx MaTepiais,
JeTanel 1 TOTOBUX BUPOOIB Ha CKJIaJ Ta 31 CKIIaay);

- 3aiiBa 00poOka (HemoTpiOHI omeparli MiJ Yac BUKOHAHHS TEXHIYHOTO
0OCITyrOByBaHHSI Ta PEMOHTY, a TaAKOXX BTPATH, CIPUYMHEH] 3aBUIIICHUMH BUMOTaMU
710 SIKOCT1);

- HAJUTMIIOK 3amaciB (3aiiBl 3amacu CKJIaJ0BHX YacCTHH BUPOOIB, HEEPEKTHUBHE
BUKOPHUCTAHHA O0JIalHAHHS, 110 301JIbLIY€E YaCc BUKOHAHHS Olepalliil, Ipu3BOIUTh 0
MOIIKO/KEHHS JeTalleld, BUTpAT Ha TPAHCIOPTYBaHHS Ta 30epiraHHs, 3aTPUMOK 1
3BOJIIKAHb);

- 3aiiBl mepecyBaHHsA (BCl HENOTPIOHI pyXH, SKI JOBOJUTHCA POOUTH
IpaliBHUKaM TEXHIYHOT'O CEpBICY B MpOILieCi BUKOHAHHS TEXHOJIOTIYHOI omeparii 3a
paxyHOK HEMpaBUJIbHOT Oprasizarii podo4oro micis);

- nedeKkTu Ta nepepoOseHHsT (HESIKICHO BUKOHAHI TEXHIYHI 0OCIyroBYBaHHS
ab0 PEeMOHTH Yepe3 HU3bKY SIKICThb IHCTPYMEHTY UM HENpPOJYMaHE KOHCTPYKTHUBHE
pIIlIeHHS, SIKI CIPUYUHSIOTh BUHUKHEHHS JAE(PEKTIB 1 MPU3BOJATH O BTPATH Yacy Ta
CHWJI Ha iX YCYHEHHS);

- HepeaJli30BaHUN TBOPYMI MOTEHINAT CEPBICHUX MpalliBHUKIB (BTpaTH Hacy,
171el, HABUYOK, MOXJIIMBOCTEH yIOCKOHAJeHHS Ta HaOyTTs BUPOOHHUYO-
MIPOMHUCIIOBOTO JIOCBIY Yepe3 HEyBaKHE CTaBIICHHS KEPIBHUIITBA MIAIPHEMCTBA 0
CHiBpOOITHHKIB).

[IpoBeneHUMHU TOCTIHKEHHAMH, OCOOJMBOCTEH (DYHKIIOHYBaHHS PEMOHTHO-
0OCIyroByHOUMX MiAMPUEMCTB, BUSBIICHI OJAATKOBI JPKepesia BTParT:

- HEpIBHOMIPHICTb BHUKOHAHHS TEXHOJOTIYHUX oOmepauid (s OpuUKiIaLy,
MopsiZIOK poOiIT, Tpadik, MO0 3MIHIOETHCA, OOYMOBJICHHH HE KOJIMBAaHHSAMH MOTpeO
3aMOBHHKA, CIIOXHKBaya, a 3a3BU4ai, cnenupiyHUMU BIACTUBOCTSIMU OaraTOpiBHEBOL
1EpapX14HOi cHUCTEeMH, a00 HEPUTMIYHUN TEeMIT MPOLECY, BUKOHAHHS oneparii, sSiKui
3MYLIy€ BUPOOHMYMX MPAI[IBHUKIB CIIOYATKY KBAIUTUCA, & TOTIM OYIKYBaTH);

- TIEpeBaHTXKCHHS 00JIaTHAHHS Ta TIEPEOOTHKEHHS MPAI[iBHUKIB (3’ SIBIISIIOTHCS
y BUMAJKy poOOTH 31 3pOCTAIOUMMHU TEMIIaMU, IIBUAKOCTAMU, YUMAIUMHU 3yCHIUTSIMU
YOPOJOBX JTOBrOTPUBAJIOTO MPOMDKKY 4Yacy, B TOPIBHSHHI 3 PO3PaXyHKOBUMH
3HaYCHHSIMH, HABAHTAXKCHHIMH).

Ha  cywacHomy erami  pO3BUTKY  YIpaBIiHHS  aBTOTPAHCIIOPTHUM
TOCTIOAPCTBOM ICHYE PsII TMIAXOAIB IIOAO BIOCKOHAJEHHS OpraHizailii pobiT Ha
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CEpBICHUX MIANPUEMCTBAX: MIKOJA HAYKOBOTO YIPABIIHHS, MOJEIb BHUPOOHUYOTO
MOTOKY; CHCTeMa OLIaJJIMBOr0 BUPOOHUITBA. BakiivBe Miciie y cucTeMi HayKOBOIO
VIOpPaBIIHHS 3aiiMae KOMIUIEKC 3axOJliB, SIKMM HA3UBAEThCS BUBUYECHHSIM POOOTH.
Cucrema TIpYHTYEThCS HA TPUIYHIEHHI TpO Te, M0 BUKOPUCTOBYIOUU
CIIOCTEPEKEHHS, BUMIPIOBaHHS, JIOTIKYy Ta aHalli3, MOXHa BJIOCKOHAJIUTH Oarato
omnepaiiid py4yHoi mparii. [lIkona HaykoBOTO yIrpaBiiHHS HaJa€ Ba)KJIMBOTO 3HAYCHHS
MpaBWJIBHOMY T1I00pY Ta MiATOTOBII MpaliBHUKIB. KepiBHUIITBO MIANPUEMCTBA Ma€E
HAJAaTH MPAIiBHUKOBI HEOOX1THUN MIHIMYM 3HaHb Ta KOHKPETHI 1HCTPYKIIi, B SKHX
npornucadi podoul pyxu y Tpoleci BUKOHAHHS OMeEpaliid, a TaKoX MOPAIOK Ta
crocoOM  3acTOCYBaHHS CTaHAAPTU30BAaHUX I1HCTpyMeHTIB. HesBakaroum Ha
NpaKTUYHY IIHHICTh, JaHa CHCTEMa OOMEXEHa, OCKUIbKM OO'€KTOM BHBYEHHS €
OKpEMUI TIpaIliBHUK a00 rpyna BUKOHABIIIB, a UIIMU JOCIIKEHb — pallioOHaI13a1is
pPYYHOI Mpalll Ta CHHXPOHI3a1[isl pOOOTH MAIlIMHHU 1 OIlepaTopa.

Mopens BHUPOOHMYOrO IIOTOKY 3acCHOBaHAa Ha IMJBHUINCHINA cremiamizamii
MpaIliBHUKIB, MaKCUMaJIbLHOMY PO3JpiOHEHHI Orepalliii TEXHOJOTTYHOIO MPOIIECy Ta
po3MmimeHHl oOjagHaHHS 1 poOoYMX MICIb y CYBOpid  BIAMOBIIHOCTI /IO
MOCJIIIOBHOCTI BUKOHYBAHOT'O KOMILJIEKCY 1.

JIist ycyHEHHS TpOaHalli30BaHMX BTpaT HaWKpalle MAXOAUTh KOHIICTIs
OILIQ/UTMBOTO BUPOOHHUIITBA, II0 3aCHOBAaHA HA BUKIIOUEHHI OYAb-SIKUX MdiH, SKI
CIOKUBAIOTh PECypCH, ajié HE CTBOPIOIOTh IIHHOCTI (HE € BaXKIWBUMH) IS
KIHIIEBOT'O CTOKMBaya, 3aMOBHUKA. [[aHMWil cUCTEMHUI MiIX1] HA0yB MOIIMPEHHS Ha
MalIMHOOYAIBHUX MIANPUEMCTBAX. Y TOW camuii yac, 0a30B1 IOJOKECHHS
OILAJUIMBOTO BUPOOHUIITBA MOXKYTh aKTUBHO BIPOBAKYIOTHCS B Cepl TEXHIYHOTO
CEpBICY aBTOMOO1IBHOTO TPAHCIIOPTY.
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2) MOiABUIICHHS NMAJIMBHOT €KOHOMIYHOCTI;

3) 3HWXKEHHS TOKCHYHOCTI T'a3iB, IO BiANpPaIfOBAJIH;

4) migBumenns KK/I;

5) 3amoGiraHHs naaiHHIO OTYXHOCTI JIB3 mipu poOoTi y BUCOKOTIP'T;

6) 3HMKEHHS ITYMHOCTI BHXJIOITY.

30UTbIIEHHS MOTY>KHOCTI aBTOTPAKTOPHUX JIBUTYHIB JIOCATAETHCS JEKIIbBKOMA
criocobamu (puc. 1).

CnocoOu miABUILIEHHS
noryxHocti JIB3

30UThIICHHS 30LTbIIEHHS POOOYOTO 3MeHIIeHHSs 3acTocyBaHHS
KIIBKOCTL 00epTiB 006'eMy TBHTYHa TaKTHOCTI JIBUT'YHA Ha/IyBa
KUTBUACTOTO BTy (Trepexiy Ha TBOX-
JIBUTYHA TaKTHHH ITHKII)

Puc. 1. OcHoBHIi cioco0u 30iJIbIIEHHS MOTYKHOCTi aBTOTPpakTOpHUX /(B3

OcHoOBHI criocoOu 301IbIIIEHHS MTOTY>KHOCT1 aBTOTpakTopHuX JB3:

—  MIJBUILEHHS MAaKCHUMaJIbHOI YacTOTH OOEpTaHHSA KOJIHYacTOro Bally
JIBUTYHA,

- migsuiieHHs iHauKkaropHoro KK/ neuryna;

- nigBunieHHs MexaHiunoro KKJ[ qeuryna;

—  TIiJIBUINEHHS HIKYOI TETUIOTH 3TOPSHHSI MOTOPHOTO TAJKBa,;

—  TIJBMINEHHS INIJIBHOCTI 3apsay TOBITPS Ta Koe@illleHTa HANOBHEHHS
[WTIH/IPIB JIBUTYHIB.

JIBUTYH, OCHAlI€HUH CHUCTEMOI0 Ta30TypOIHHOTO HAJIAyBy, Ma€ psa
€KOHOMIYHMX Ta TEXHIYHUX IMEepeBar y MOpPIiBHAHHI 3 0€3HATyBHUM (aTMOC(EpHUM)
JIBUTYHOM [1]:

- CHIBBIAHOIICHHSI «Maca/TIOTYKHICTb» y HaJTyBHUX JIBUTYHIB BUIIE, HIK Y
0e3HaTyBHUX;

- MacoBO-Ta0apUTHI MapaMeTpu y HAIIYBHOIO JABHIYHA MEHIIE, HIK Y
PIBHOTO 32 MOTYXHICTIO aTMOC()EPHOTO IBUTYHA,;

— KPYTHHI MOMEHT HaJITyBHOTO JBHUI'YHA KpaIlle aJanTyeThCs 10 CKIIaIHUX
YMOB €KCIUTyaTallli;

- HaJITyBHUM IBUTYH HE BTpAya€ MOTY>KHOCTI I1J] Yac poOOTH Y BUCOKOTIP'T;

—  HQJIyB TOBITPS 3a0e3rmedye Kpaiie B3ropsHHS TalvMBa, IO CIPHSE
3HWKCHHIO TOKCHUYHOCTI  BIANpAIlbOBAHWX Ta3iB  Ta TMOKPAIEHHIO MaJUBHOI
€KOHOMIYHOCTI.

TypOokoMmpecop Crpuse 3MEHIIIEHHIO [ITyMy Ta BUCTYIIA€ B POJIi TIIyIIHUKa [2].
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Bunu Hagnysy

A4 \ Y

be3 marnitaua 3 Har"iTayem Komb0inoBanuii
HAJUTYB

Bukopucranss pe3oHaHCHOI MexaniuHuii HayTyB (TIPUBIT
KaMepH KOTIHYACTOTO BTy JIBUTYHA)

[TepemMukanHs Ha MOTPIOHHI I"azoTyp6innuii HanoyB
|| KaHan a00 HOro MiIKITFOYCHHSI —» (BHKOpPHCTaHHS €Hepril
(AMHAMIYHUN HAITYB) BIJINPAIbOBAHUX T'a3iB)

[IpuBin iHIIOTO THITY
(HampHKIaJl, eTeKTPOIBHIYH)

Puc. 2. Buau HaqayBy cy4yacHuX aBToMo0inbHux /B3

3pocTaHHs TMOTY)XHOCTI 3 JIOTIOMOTOIO0 30UIbIICHHS OO0CATY IWIIHAPIB
Hee(DEeKTUBHUH, T.K. 1€ MPU3BOJIUTH /10 301IBIIIEHHS MAaCOBO-Ta0apUTHUX MapaMeTpiB
JMBUTYHA. 30UIBIIIEHHS MOTY>KHOCTI 32 PaXyHOK MiJBUIIECHHS MaKCHUMAaJIbHOI YaCTOTU
oOepTaHHS TEX CTall0 HEaKTyaJlbHUM, OCKUIBKM 31 3pOCTaHHSIM OOOpOTIB
MPOTOPIIIAHO 3pOCTAlOTh HABAaHTAXKCHHS Ha JIeTajl JBUTYHA 1 Ilell mapaMmerp y
Cy4aCHHUX JBUTYHaxX jgocar Mexi. [TigBUIeHHsI MOTY>KHOCTI ABUTYHA 3a JIONTOMOTOIO
30UTBINICHHST HIDKYOI TEIUIOTH 3TOPSHHS MOTOPHOTO TIajliBa TakK0X OOMEKEHe
BHACIIJOK  OOMEXEHMX  MOXKJIMBOCTEH  HadromepepoOHOI Ta  BHJIOOYBHOI
npomuciioBocTi. Ha gaHuii MOMEHT CBITOBE JBUIYHOOYIYBaHHS JOCSTIO 3HAYHOIO
pPIBHA B TEXHOJIOTIYHOMY Ta KOHCTPYKTOPCBKOMY IUIaHi, TOMY II1JBHILEHHS
MexaHiuHoro Ta inaukaropuoro KKJ[ meTonoM yaockoHaneHHs Npoliecy 3rOpsiHHS, a
TaKOX 3MEHIIEHHS PI3HUX BTpAT MPAKTHUYHO BUYepnaHo [7, 8, 19, 26, 37, 45]. Tomy
Hale(DEKTUBHIIIUM CIOCOOOM 3OUIBIIIEHHS! TOTY)KHOCTI JABUTYHA TPH MPAKTUIHO
HE3MIHHUX HOTO MacoBO-ra0apUTHUX TMapaMeTpax Ta HE3MIHHHX I1HEPIIHHUX
HABAHTAKCHHAX € IMMABUIICHHS NIUIBHOCTI 3apsay TMOBITpS Ta KoedilieHTa
HAITOBHEHHS ITAJIIH/IPIB.

30UTBIIIEHHST MAacOBOTO 3apsiy IMIIHIApPA TMOBITPSM JI03BOJISIE MPOMOPIIIHHO
MIBUIUTH KITBKICTh TMAaKBa, IO BIOPCKYETHCS B IWIIHAPU, IO B CBOIO HYEPry
MPU3BOJUTH J0 30UTBIIIEHHS MEXaHIYHOI pOOOTH (TOTY>KHOCTI).

HaruitanHst moBiTps B UWJIHIAPHU 1, BIJAMOBIAHO, MIABUIIEHHS HOTO TYCTHHU
3MIACHIOETBCS KOMIIPECOPOM. 3apa3 B aBTOTPAKTOPHOMY JBHUTYHO-OyJiBHUITBI
3HAMIIJIM 3aCTOCYBaHHS PI3HI BUIM HAJIAYBY (pHC. 2), a TaKOXX KOMIPECOPH PI3HUX
KOHCTPYKIIIH.

Halinommupenimmu €: muOepHi; MOpIIHEBl; 00'€eMHO-TBUHTOBI; 00'€MHO-
JomiaTeBi; BIAIIEHTPOBI 3 TPUBOJOM BiJ KoJiiHYactoro Bany JIB3; ra3orypOiHHi
HarHITad.
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B aBToTpakTopHOMY ABUTYHOOYIYBaHHI pPO3PI3HAIOTH JBA TUIIM KOMIIPECOPIB,
10 HaWyacTille 3aCTOCOBYIOTHCS: 3 MEXAHIYHUM IMPHUBOIOM; TypOOKOMIIpECOp, 110
MIPUBOJUTHCS B POOOYMH cTaH TypOiHOIO 1] BILTMBOM BUXJIOITHUX T'a3iB.

I Tpetiit TUI KOMITPpECOPIB — 116 KOMOTHOBAHUM KOMITPECOP.

Kommpecop 3 MexaHIYHUM MPUBOAOM BiJI KOJIHYACTOrO Bajy JABUTYHAa Mae
KOPCTKUHN 3B'I30K MK 4YaCTOTOIO 0OEpTaHHS KOJIHYATOTO BaJly 1 KUIBKICTIO MOBITPS,
10 MoAaeThest B MuTiHApU. OCHOBHOIO MOro rmepeBaroro € crabiiibHa (piBHA) Tsra
JIBUTYHA y BCbOMY Jliafa3oHi OOepTiB KOJIHYACTOrO Bajy JBUTYHA. [CTOTHMMHU
HEJOJIKaMH 1IbOTO CIOCO0y € BTpaTH MOTY>KHOCTI Ha MPUBIJ HarHiTa4a 1y 3B'SI3Ky 3
ITUM TipIlla €EKOHOMIKa MMajliBa B MOPIBHSHHI 3 TYPOOHATyBOM.

Jlirepatypa

1. Hrynkiv A., Rogovskii I., Aulin V., Lysenko S., Titova L., Zagurskiy O.,
Kolosok I. Development of a system for determining the informativeness of the
diagnosing parameters of the cylinder-piston group of the diesel engines in operation.
Eastern-European Journal of Enterprise Technologies. 2020. Vol. 3 (5(105)). P. 19-
29. doi:10. 15587/1729-4061.2020.206073.

2. Rogovskii I. L., Titova L. L., Voinash S. A., Sokolova V. A., Tarandin G. S.,
Polyanskaya O. A. Modeling the weight of criteria for determining the technical level
of agricultural machines. 10P Conference Series: Earth and Environmental Science.
2021. Vol. 677. P. 022100. doi:10.1088/1755-1315/677/2/022100.

YK 631.3:636
JIE3BAPEPH JJ1S1 JE3IH®EKIIII ABTOTPAHCIIOPTY
TBAPUHHUIBKUX ®EPM

Peboenko B.I., x.T.H., 1OIIEHT,
Hayionanvruil ynisepcumem oiopecypcis i npupoookopucmyseauus Ykpainu
rebenko@nubip.edu.ua

OpHi€ro 3 HAWBAKITUBIIIUX YMOB JiSTTBHOCTI CIIIBCHKOTOCTIOAPCHKUX MIANPUEMCTB €
000B'A3KOBE JOTPUMaHHS 010JI0T1YHOT Oe3MeKu. 3riJHO 3 BETepUHAPHO-CAHITAPHUMU
HOpPMaMH HEOOX1HO HE TUIbKU MTPOBOJIUTH JAe31H(EKIIIIHI 3aX0/I1 B MPUMIIICHHSIX, a
i 3anmo0iraTd MPOHUKHEHHIO 1H(EKIIHHUX 3aXBOPIOBAHb HA TEPUTOPIIO 330BHI.
OCHOBHUM MEPEHOCHUKOM 30yAHUKIB XBOPOO € aBTOTPAHCIIOPT, OCOOJIMBO TOH, SIKUN
KypCY€ MK PI3HUMH HIJIPUEMCTBAMU 1 perioHamMu. Bukopuctanus aesdap'epy ass
o0OpoOKM Ky30Ba 1 KOJIIC TpPaHCHOPTY, W0 BDKIKAE, goroMarae e(peKTUBHO
PO3B'sI3yBaTH 110 33/1a4y - 3aXUCT BiJl 30yAHUKIB HEOe3NMeUHUX 1HDEKIIHHUX XBOPOO.
Je30ap'epu, sKI 3aCTOCOBYIOThCS JJisi Je31H(EKIlT aBTOTPAHCIOPTY, IOBUHHI
o0poOJIsITH B OOOB'SI3KOBOMY MOPSJIKY KoJjieca aBTOTPAHCIOPTY Ta B JACAKHX
BUMAJIKaX — Ky30B. DyHKIIIOHATBHICTH e30ap'epy Il TBAPUHHUIIBKUX KOMIUICKCIB
Ta (hepM 3aJIeKUTH BiJ] BIAIITYBaHHS.
Bunainsiors 1Ba Buau ae30ap'epis:

® Je35MU;

® JIe3paMKH.
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Puc. 1. Buau ne36ap’epiB (ne3simm i qespamka)

He3indexuiitHa sma — OeTOHOBaHa HeErMOOKa BaHHA abo cCTaliOHapHE

NOTJMOJIEHHST B JOpO31 13 THUPCOK, 3AJIUTHUMHU JAE31H(PIKYIOUUM PO3UHMHOM,
IpU3HAaYEHAa JJI 3HE3apaKeHHs XOA0BOI YACTUHU TPAHCIIOPTY.
Jle3paMka — MeTasieBa KOHCTPYKIS 3 PO3MNOJIJIEHUMU Ha HiM (OpCyHKamH, sKa
IpU3HAayY€Ha JJIsl MOBEPXHEBOIO MUTTS Ta AE3IH(EKIli TPaHCIOPTHUX 3aco0IB 1 €
HE3aMIHHOIO JJIs TyHKTIB MPOITYCKY HAa TBAPUHHUIILKUX MiANpHeMcTBaxX. Jle3pamka —
e HaMOUIbII BAOCKOHAJIEHWH MeToN ne3iH(eKIli aBToTpaHcmopty. Pamka jyis
ne3iHgeKiii mpairoe B aBTOMAaTUYHOMY PEXHMI, IO 3a0€3Meuyl0Th BCTaHOBJICHI
yyTiauBi poroenemeHTH. [Ipu HaOIMHKEHHI aBTOTPAHCIIOPTY B 30HY Jii paMKH, BOHA
BMUKA€ThCS aBTOMATUYHO.

He3indikyoua piguHa 3a JIONOMOTOK0 HACOCY TMOJAEThCS 10 (OPCYHOK,
PIBHOMIPHO PO3MOJUIEHUX HAa paMi; piJIMHA IEpPETBOPIOETHCA HA aepo30Jib, IIO
MOKPUBAE yCi BIAKPUTI YacTUHU aBTOMOOUISI Ta 3abe3leuye MaKCUMallbHI
MPOHUKHEHHS Je31H(IKyr0uoro 3acoly. Pe3ynbTar 3acTOCYyBaHHSI TaKMX MPHUCTPOIB
TSt 1e31H(eKIii — MiIBUIIIEHHS piBHS 0100€3MeKH, MONepeKeHHs PO3MOBCIOIKCHHS
XBOPOO Ta BIpPYCHUX 1H(EKIIIH.

Tabnuug 1. IlopiBHSUIbHI XapaKTepUCTUKH /1e30ap’epiB

IToxazauku Jle3sma He3pamka
KoHeTpyKuis 3abeToHOBaHa siMa TIMOKUHOIO|  MertaneBa paMka 3 (popcyHKamu,
pyK 1o 50 cm 13 ge3zacobom Kp13b K1 pO3MOPONIYEThCS f1e33aci0

OO0pobmoBaHi YaCTUHU

Komeca, nauiie Koneca, nauie, ky30B, kabiHa
B , THHII , THUIIE, KY30B,

Tinpku ne3iHpEeKIis KOoic

BararodyHkuioHaIbHICTD
TPAHCHOPTY

Murtts Ta ne3iHdeKIis TpaHCIopTy

Jle30ap’epu 4acTO BCTAaHOBJIIOIOTHCS HE Y MPUMIIICHHI, a IPOCcTO Heba abo mif
HaBicoM. ToMy ay’ke BaXJIMBO, 100 ne30ap'ep nist dhepmu 3anumiaBcs eHeKTUBHUM
3a Oyab-sIKOT TOTOAM, TOOTO Mae OyTH mepeadadeHa MOMIJIMBICTh BUKOPHUCTAHHS
YCTaHOBKH IS 1€31H(MEKINT aBTOTPAHCIIOPTY B 3MMOBHI CE30H pOOOTH 32 MIHYCOBOI
temneparypu. Takuii pexxum mnependavae HasBHICTh HATPIBAIBHOTO E€JIEMEHTY, 110
3amobirae 3amep3aHHI0O pamMkud 1 ¢opcyHok. Kpim TOoro i mporo HeoOXigHO
BUKOPUCTOBYBaTH 3acid, 1m0 30epira€ CcBOWO e(PEKTUBHICTh 3a HETAaTHUBHUX
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TemriepaTyp (yHiKajdbHa BJIACTUBICTh TAKUX 3aCO0IB — MOMKIIMBICTH iX 3aCTOCYBaHHSI
npu Temreparypi a0 -35°C). ¥V ckimani mmx 3aco0iB BIJICYTHI XJIOp Ta JYTH, TOMY
BOHHU Oe3reuHi i mojaeit. [le mo3Boiise He 3yIUHATH J1e31H(EKIII0 aBTOTPAHCIIOPTY
Ta 3amo0IraTH MosiB1 3aXBOPIOBAHbL HA TEPUTOPIi epM MPOTATOM YChOT'O POKY.

YK 631.001.04
BUKOPUCTAHHA BIOI'A3Y B AKOCTI ITAJVIMBA /IS IBUT'YHIB
BHYTPIIIHBOI'O 3TOPAHHA 3 TPUMY COBUM 3AITAJTIOBAHHSAM

Bauaies T. O., acniipant
E-mail: timurvaliev@gmail.com
Hoaimyk B. M., 1.1.H., npodecop
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
E-mail: polishchuk@nubip.edu.ua

IcHye nexiapka crioco0iB BUKOPUCTAHHS Ol0oTasy:

— MoJ/iaya HACEJICHHIO Ta Ha MPOMUCIOBE BUPOOHUIITBO JIsl BUKOPUCTAHHS Ha
OMaJieHHs, Tapsiue BOJIONOCTaYaHHsI, MPUTOTYBaHHS 1K1, TEXHOJIOT14HI MOTPEOU;

— BUKOpPHUCTaHHsl Oiorazy B SKOCTI MajuBa /i1 JABUTYHIB BHYTPIIIHBOTO
sropanus (/IB3);

— croajroBaHHS 0lorasy B KOTEHEpPAIIHMX YCTaHOBKaX 3 BUPOOHUIITBOM
eJIEKTpOeHepTii (3 HACTYIMHUM MPOJaXeM il EHeprornocTtayarouyMM KOMIIAHISIM 3a
"3eieHuM" TapudoM) Ta TEMJIOBOI €HEeprii (3 BUKOPUCTAHHAM ii AJs MIATPUMAHHS
TEIJIOBOTO PEKUMY METAHTCHKA Ta IS Tapsdoro BOAOIOCTAYaHHS, MPUTOTYBAHHS
XK1 Ta, MOKJTUBO, OTAJICHHS IEBHUX MPUMIIICHB ).

Buxopucranns ©Oiorazy B SKOCTI MajnuBa JJs JBUTYHIB BHYTPIIIHHOTO
3ropaHHsl mependadae OOOB’SI3KOBE TMOIMEPEAHE OYHUIICHHS Oiorasy 70 piBHS,
npencrasienoro B JCTY TOCT 27577-2005 '"T'a3 mnpupogHuil MaJvBHHMA
KOMIIPUMOBAHUM JIJIsi IBUTYHIB BHYTPIIMIHBOTO 3ropaHHs. TexHiuni ymosu". Too6To,
6iora3 moTpiOHO OYMCTUTH JO PIBHA YUCTOTO METaHY.

[IinbHICT METaHy B THCSYY pa3iB HIDKYA IIIJILHOCTI HA(PTOBOTO TaIMBa.
ToMmy, SKIIO 3ampaBisTH aBTOMOOLIb METAHOM IMPU aTMOCPEPHOMY THUCKY, TO HJIs
piBHOI 3 Ha(TOBMM TNaJMBOM KUIBKOCTI ManuBa 3HanoouThcs Oak B 1000 pasiB
oinpmmii. [1{06 HEe BO3UTH BEIMUYE3HUW MPHUYIIN 3 MATUBOM, HEOOXITHO 301IBLINTH
HITBHICTH Ta3y. lle MoxkHa nocsrT cTUCHEHHsIM MeTany g0 20-22 Mlla (200-220
at). Jlns 30epiranHs razy B TaKOMY CTaHl BUKOPUCTOBYIOThCS CIeIiaibH1 OaJoHH, SIK1
BCTAHOBJIIOIOTHCS Ha aBTOMOOUIAX. B OamoH mictkictio 100 1 Bxomute 20-23 M
MeTaHy. MakcuMallbHUI THCK, Ha SIKUH PO3paxoBaHi OAJIOHU ISl METaHy, CTAHOBUTH
250 ar, mepeBipounuii — 300 at. Bara 6anoHiB 3anexuTh Bijg MaTepiany. MeraneBuii
0asion 00'eMom 50 11 Baxkuth 60 Kr, MeTaoKepaMiyHu# TOro  00'eMy — nmoHaz 40 kr.

JIns BUKOpHMCTaHHS OYMINEHOro Oiorasdy B sikocTi maymBa g JIB3 #oro
HEOOXI1THO CTHCHYTH KommpecopoM 10 20-22 MIla. B manwmii yac B pi3HUX KpaiHax
CBITY BWITYCKAIOTHCS 3amlpaBHI CTaHINi JUIsl METaHy pi3HOI MPOIYKTUBHOCTI: BiJl
BEJIMKUX MPOMHUCIOBUX, N0 CTaHI[f, MPU3HAUEHHUX [JIs 3alpaBKHd aBTOMOOLIIB
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METaHOM B JJOMAIITHIX yMOBaX.

Jlns poGoTH aBTOMOOLIS YM TpaKTOpa Ha METaHl Ha HbOIO IMOBUHHE OYTH
BCTAHOBJICHE Ta300aJloHHE OOJIaIHaHHA, SKE BKIIouYae: OaJOHM IS METaHy,
3anpaBHy My(]Ty, BEHTHII1, TPYOKH 1 3'€THAHHS BUCOKOTO TUCKY, METAaHOBHUH KJIalaH,
METaHOBUN MaHOMETD.

[Ipu BHKOpUCTaHHI METaHy B KapOIOPAaTOPHHUX 1 1HXKEKTOPHUX JIBUTYHaX HeE
MOTpiOHE JT0aBaHHS PEUYOBHH, IO IiBUIIYIOTh OKTAHOBE YUCJIO, OCKIJILKH B MaTaHi
BOHO IIEPEBUIIYE OKTAaHOBE YMCIIO OcH3MHY 1 csarae 120-125. IloBHOTa cITairoBaHHS
nanuBa B /IB3 i1 Xopoma TemioBiggaya BUKIOYAOTh YTBOPSHHS OCaay 1 YaCTHHOK,
SAKI HAKOMUYYIOThCS B MacTWiIl. TakuM YHHOM, 3HWXKYEThCS HEOOXITHICTH
MIOCTIMHOTO TEXHIYHOTO OOCIYrOBYBaHHS, 1 TOJOBXKYETHCS TEPMIH CIIY)KOHM MOTOpa.
Ille omHiero TmepeBaror TPAHCIOPTHHX 3acO0IB Ha METaHI € MPOCTOTAa TEXHIYHOTO
o0CIyroByBaHHs, SIKE€ HE BUMAarae JACTaAIBHOTO 1 JOPOTOTO BTPyYaHHS. 3aBISIKH CBOIM
XapaKTEepUCTUKaM, METaH sBJs€ COO0OK 4YWCTEe 1 YHIBepcalibHe manuBo. [lpu
BUKOPHCTAaHHI METaHy HE YTBOPIOETHCSA OCAaJl, SIKUWA MPU3BOAUTH 10 300iB B poOOTI
JIBUTYHA 1 301JIBIIICHHS] CIIO’KMBAaHHS ManuBa. He nUBHO, 110 ABUTYHU TPAHCIOPTHUX
3aco01B, 110 MPAIOIOTh HA METaHi, BIIPI3HAIOTHCS Bl TPAIUIIIHHUX - Ha O€H3UHI 200
JTU3EJIbHOMY TMajiuBl — OUIBII TPUBAIUM TEPMIHOM CIY>KOH 1 OLIBIIOI0 CTaOIBHICTIO
B pOOOTI.

Pazom 13 TuM, razobanoHHe OOJaJHAHHS NJIE METaHy JOCUTH JIOpOre uepe3
BHUCOKY BapTICTh OaJIOHIB, Kl HOBUHHI BUTpUMYBaTH THCK 70 220 at. Kpim Toro Taxi
OaloHu JAOCUTHh 00'€MHI, TOMY iX JOIIBHO BCTAHOBIIIOBATH HA BEJIMKOBAHTAXKHUX
aBTOMOOWISAX 3 BEJIMKUM J000BUM TpobOirom (45-50 tuc. km 3a pik). Ha nerkosux
aBTOMOOWIISIX TEPMiH OKYITHOCTI TaKOTO 00JaHAHHS MOKE CTAaHOBUTH 6-7 POKIB.

Jliteparypa

1. IMomimyk B. M. Ilpouecu ta o6magHanHs 010T€XHOJIOTIYHOTO BUPOOHUIITBA
razoBux Oiomanus: HaBY. mocioHuK. Kuis: HYBIill Ykpainu, 2015. 244 c.

2. Tlommyk B. M., Tapacenko C. €. biomanmua. BupoOHULITBO 1
BukopucrtanHa. Y. 2. biora3 1 0ioBogeHs: HaBy. nociOHuk. Kuis: Kommpunt, 2018.
416 c.
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AN3EJIBHUX IBUI'YHIB

JABopuuk €. O., actiipanT
E-mail: dvornykevgen@gmail.com
Moaimyk B. M., 1. T. H., mpodecop
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Ykpainu
E-mail: polishchuk@nubip.edu.ua

JluzensHU MBUTYH MOKHA TIEpeoOaJiHaTU Ha Ta30BE MAJUBO (OUYUIICHUI
Oiora3 m0 meTaHy) Ane A IbOro Tpeba Cepilo3HO MEepepOOUTH IUTATHY CHUCTEMY
xuBJeHHs nu3ens. llepm 3a Bce, MOTPIOHO BIJ3HAYUTH, L0 HA OAHOMY METaHI
IU3€IbHUM JBUTYH MpaloBaTH HE MoOxe. MeTaH He MOXE 3aropsTucs Bij
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CTUCKYBaHHs, $K HadTOBE [M3€JbHE TNaJIMBO, OCKIJIbKA TeMIeparypa MHOro
camo3aiiManHg HaOarato Buma (Omu3pko 595°C mporm 220°C 'y HadTOBOrO
nusnanvpa). Tomy, sKIO cropoOyBaTH 3MYCUTH 3BHYAWHUNA JU3EIBHUN JBUTYH
IpaioBaTi Ha MeETaHl, TEeMIIepaTypd CTUCHEHOI NaJIMBHO-TOBITPSHOI CyMIlIl B
HUIIHAPAX MPOCTO HE BUCTAYUTH JJIsl Moro camo3aiiManHs. ToMmy "dyucTo ra3oBuit”
JM3ellb HaBITh TEOPETUYHO HEMOXJIMBUU. TUM HE MEHIl, iICHYIOTh JBa crocoOu
MPUCTOCYBATU JU3EIbHUN ABUTYH O pOOOTH Ha METaHI.

[leprmii crioci6, OLTBII MPOCTHH 1 pagUKaIbHUNA, BUMArae iCTOTHOI MEepepoOKH
JBUryHa. [l IbOTO Ha JU3EbHOMY JBUTYHI IEMOHTYIOTh NAIMBHY anaparypy, 3aMiCTh
Hei BCTAHOBIIOIOTH CHUCTEMY 3allallOBaHHS, a (OPCYHKM 3aMiHIOIOTH CBIYaMHU
3aMaIiOBaHHsA. MalmmHa KOMIUIEKTYETHCS BIATIOBITHAM Ta300JIOHHUM OOJIaTHAHHSM, 1
ra3 MojaeThCs 3a JOMOMOIOI0 J103aTOpa y BITYCKHUN KOJIEKTOP. AJie OCKUIBKH OKTaHOBE
YHUCIO MeTaHy CTaHOBUTH 120, TO CTymiHb CTUCHEHHS, MpPUTAMaHHA JU3EIbHOMY
JBUTYHY, JUIsl HOTO OyJie 3aHaATO BUCOKOIO. J[BUT'YH, mepepoOIeHUi TaKUM YHUHOM,
MIPOIIpAIToe Ty>Ke HEIOBIo 1 3pyiiHyeThesl Bia aetoHartli. 11lo6 3abe3neunTn nBUTYHY
HOPMAJIBHUN PEXUM POOOTH, MOTPIOHO 3MEHIUUTH CTYHIHb CTHCKaHHA 10 12-14
HUIIXOM BUOIpKH '"3aliBOro" Mertaily Ha IHHUIIAX MNOPIIHIB a00 B KaMepax 3rOpsHHS
TOJIOBKM OJIOKY. SIKIIO K IIbOrO BUSIBUTHCS HEOCTAaTHBO, JOBEAETHCSI BCTAHOBUTH
NPOKJIaIKK TMEBHOI TOBLIMHM IiJ] TOJOBKY OJOKYy IputiHApiB. IlpaBaa, B pe3yinbTati
MoIi0HUX TepepoOOK BHUiiAE BXKE HE TU3CIBHUM >KBUTYH, a TaK 3BaHUN 'razoBuii"
nBUryH. BiH HiuuM (KpIM MIJBUIIEHOTO pecypcy) He Oyne BIAPIZHATUCS Bij
nepepoOIICHOTO TiI METaH JI0 Takoi * Mipu cTUCHEHHS (12-14) 6eH3UMHOBOrO JBUTYHA.
[licna momibHOi mepepoOKM KONMUIIHIA JU3ETBbHUM JBUTYH CTaHe Habararo
€KOJIOTIYHIIIMM 1 €KOHOMIYHIIIUM, & pecypc MOro 3pocre. Ajie B TaKOMY BHKOHAaHHI
JIBUTYH 3MO>K€ MPAIIOBAaTH TUTPKU HA METaHi, a Mepeka Tra30BUX 3alpaBOK Yy HAC, TOKH
HE HACTUTLKU PO3BUHEHA, II0OO MOXKHA OYyJI0 €KCILTyaTyBaTH aBTOMOOLIb, OCOOJIMBO HE
TypOYIOUYHMCh PO T€, UM BUCTAYUTD a3y 10 HACTYITHOI 3alIPaBHOI CTaHIII1.

IcHye 1 ORI IPOCTUI BapiaHT, KU BXKE JaBHO BUKOPUCTOBYETHCS, X04a i
PO3MOBCIOJKEHUH BiH HE JIy>Ke MIMPOKO. MoBa iijie Mpo MPUCTOCYBAHHS 3BUYAMHOTO
JU3EIIbHOTO JIBTTYHA Ui POOOTH Ha Cymiln Ha(TOBOro JW3ENBHOTO MaluBa WU
MeTaHy (Tak 3BaHMM Ta30AM3EIbHUN JBUTYH). B 1boMy BuUMaaKy mis poOoTH
JIM3EJIbHOTO JIBUTYHA Ha METaHi HEOOXigHa mojada B IUIIHIAPH JIESIKOi KUIHKOCTI
PIIKOrOo AM3EIBHOrO0 MajuBa — TaK 3BaHO1 3amaiabHOIl mopili. [lpu mogaul B KiHIN
TaKTy CTHCHEHHS, BOHa OyJe 3amajioBaTHCS i MiANAaIOBaTH Ta30MOBITPSHY CyMII,
10 HAJAXOJWUTHh B IUJIIHAPH HA TaKTl BIYCKY. 3amayibHa MOPIliA I ra3ugiKoBaHUX
MIBUJKOXITHUX JU3ETbHUX JIBUTYHIB (TaKMMHU BBaXXAIOTHCS BC1 aBTOMOOUIBHI)
ctaHoBUTH 15-30% Bix 3BUYANHOI TOPIIIi PIAKOTO AU3EIHHOTO TMajuBa (3aJeKHO BiJl
ra3zo0ajoHHOTO OOJIaJIHAHHS, TUIYy JBUTYHa 1 Horo ctany). lle Ta MiHiMalbHa
KUIBKICTh, SIKa, CaMO3alaJuBIIMCh, TapaHTOBAaHO MIANAINTL Y LWIIHAPAX
ra3omnoBiTpsHy cymiml. [lepeBara Takoro ABUTyHA MOJSITa€ y TOMY, 1[0, KOJH METaH
3aKIHYY€ThCSA, BIH MOKE IMPAIIOBATH B CBOEMY 3BHYAHHOMY PEXHUMI — Ha PIAKOMY
nu3nanusi. [lpu poboti B Takomy pexxkumi, konu 70-85% manuBa CTaHOBUTH METaH, y
JU3€JIbHOTO JBUTYHA TMOBHICTIO 3HUKA€ BIACTUBUHM Homy dopuuii num. IlpaBna, y
BUXJIONI TPOXHU 30UIBLIYETHCS BMICT BYIJIEBOAHIB. AJle 1I€ BXKE HE KaHLEPOTCHH,
BUKHHYTI IU3€JIbHUM JIBUTYHOM (TOH ke 3,4-OeH3IipeH), a Jullle He3HaYHa KUIbKICTh
HE 3rOpiJI0T0, 30BCIM HELIKIUTMBOTO MeTaHy. KpiM Toro, y razoausens, y HOpiBHSHHI
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31 3BUYAWHUM JM3EIBHUM JBUTYHOM, 3pOCTalOTh pecypc (depe3 3MEHILEHHSA
BIJIKJIQJICHb Ha JETAJAX IMIIHIPO-TIOPIIHEBOI IPyHH) 1 TepMiH Ciy:k0u onuBu. Jljis
nepepoOKH IBUTYHA MOTPiOHA HE TUIHKU yCTaHOBKA ra300aJOHHOTO 00JaiHaHHs, a i
MIEBHE JIOBEJCHHS HASIBHOI NAIMBHOI anapaTtypu. [lepir 3a Bce, e CTOCy€eThCsl Hacoca
BHCOKOTO THUCKY, SIKHA TIOBHHEH 3a0e3leduyBaTd CTaOUIbHY MOJady HEBEITUKHX
MOPIIIA JU3MaNrBa Ha BCIX pexuMax poOOoTH ABUTyHA. [IpucTtocyBaTu TakuM YHMHOM
JUIs1 pOOOTH Ha METaH1 MOKHA OyJIb TU3EIbHUN JIBUTYH.

CborosiHi CTpuMyrO4YuM (HakTOPOM MEPEBOAY AU3EIBHUX JIBUTYHIB Ha METaH
Hacammepea € BUICYTHICTh €EKOHOMIYHOI 3alllKaBJICHOCTI aBTOBJIACHUKIB. 3a
po3paxyHkamu (haxiBIiB, MO0 3aI[ikaBUTH CIIOKMBAYiB BUKOPHCTOBYBATH METaH,
MK I[IHAMH Ha HUX MOBMHHO MiJTPUMYBATHUCS TIE€BHE CHiBBiIHOIIEHHS. Tak, IiHa
MEeTaHy TIOBHHHA OyTH BIBIUl JEIICBIIOK. AJie K KpiM BUTpAT Ha JIBa BUAN MAIBHOTO
B INEpioJ eKCIUTyaralii W YMMallol I[iHM Ta30BOi amapatypu, B cOOIBapTICTh
"razudikaiii" BXOJUTH 1 BHECEHHS 3MIH B IITATHY CUCTEMY >KHBJICHHS JU3EJIbHOTO
NBUTYHA. TOMY MEpEBOUTH Ha Ta30BE KUBJICHHS JIU3EIbHI JIETKOB1 aBTOMOOLI 3 iX Yy
MIPUHIINAII BITHOCHO MaJIOK0 BUTPATOIO MaJIMBa HABPS UM JIOULIBHO, OCKUIBKH TEPMIH
OKYIHOCTI JIOJIaTKOBOTO OOJaJHAHHS PO3TIATHETbCS Ha 6-7 POKIB MPHU PIYHOMY
npoOiry 15 Tuc. kM. 3 eKOHOMIYHOI TOUYKH 30Dy, ra300aI0HHE 003 HAHHS HAHOIbIII
BUTITHO BCTAHOBJIIOBATM Ha BEJIMKOBAHTA)XHI IW3EJIbHI aBTOMOOUII 3 BEIHKUM
1000BUM MpOOIrOM, /¢ BOHO OKYNAa€eThCS HabaraTo MBHJIIE. Y TOM e Yac, BaxKKi
BAaHTAKIBKM BUKOPHUCTOBYIOTHCA B SIKOCTI CIIELIATI30BaHUX aBTOMOO1UIIB, HacaMIiepea
CaMOCKHJIIB 1 TATadiB, a TaKOX JUIS YCTAaHOBKM Pi3HOI crentexHiku. Ha Takux
MalIgHaxX BUIBHOTO MICIIS IS PO3MIIIEHHS BEIMKOI KUTHKOCTI OajoHIB 3BUYAHO
HeMmae. [1[o ) CTOCYy€eThCS CepelHiX 1 JIETKUX JAU3EIbHUX BaHTaXIBOK 1 (yproHiB, TO
CKOHOMIYHA JOIJIbHICTP YCTAaHOBKM Ha HHUX Ta300aJJOHHOTO OOJaqHaHHS
BUIPABJIaHA TUIbKHU NP BEJIMKOMY pidHOMY Npo0iry (mopsaky 45-50 tuc. km). Xoua
31 3pOCTaHHSM I[iH Ha AU3MAJIUBO 11€ CTA€ BCE OUIBII aKTyalbHUM.
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VIIK: 504.3
ABTOMOBLII HA COHSIUHIN EHEPIIi

JIucenko Ouiexkcanap MuxoJsaiioBuy, CTyIIeHTB
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu
sahalysenko21@gmail.com

Ha ¢oni 3a00ponu qu3enpHUX aBTOMOOWUTIB y €BpOIIi, MOCTAE TOCTPE MUTAHHS
PO3BUTKY QJIbTEPHATUB. AKTYaTbHUMHU € PO3BUTOK aKyMYJISITOPHUX €JIEKTPOMOO1LIIB.
A sk, mo 10 TOro 1mO6 aBTOMOOLTE OyB HE TUIBKH CIOKHBA4YEeM €HEpTii, a i Horo
BUPOOHUKOM. ABTOMOO1TI Ha COHSIYHIN €HEprii € THM CaMUM BUPIIICHHSIM IMUTAHHS.
OcHoOBHa TmepeBara IUX AaBTOMOOLIIB TMOJSTa€ B TOMY, WIIO BOHHM IIYKalOTh

8 HaykoBwuii kepiBHUK — 3arypchkuii Oner MukonaiioBud 1.e.H., mpodecop
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0€3KOIMTOBHY Ta O€3me4Hy Il JOBKULIS EHEPTil0 COHIl, IO JIO3BOJISE 3HAYHO
3HU3UTH BUTPATH Ha MAJIMBO Ta 3MEHILUTH BUKUAM BIAXOIIB y MOBITPSI.

Onnak, Ha >Kajlb, aBTOMOO1I1 Ha COHSYHINA €Heprii MalTh JEsIKI HEIOIIKH.
[lepmr 3a Bce, BOHU NMOTPEOYIOTh BEIUKOI IJIOMII COHSAYHUX MaHeNel JIsl TOoro, mod
3a0€3MeUnTH JOCTaTHINA piBEHb €HEeprii s MpuBOAYy aBToMOOLIA. 1le Moxke 3pobuTn
aBTOMOOUTb HEMPAaKTUYHUM JJisi IOJICHHOTO BUKOpHUCTaHHSA. KpiM TOro, coHsuHi
naHe’al MOXYTh OYTH JIOCUTh BaXKKHMMH Ta HE3PYYHHUMHU [JIsi BCTAHOBJICHHS Ha
aBTomMoOuTi. KpiM TOro, aBTOMOO1JII HA COHSYHIA €HEeprii He 37aTHI 3a0e3MeunuTH
CTabUTbHY TTOTY>KHICTh, 0COOJIMBO B XMapHYy a00 JIOINIY MOTOTy, KOJM COHSYHI ITaHel
HE BHPOOJIOTH JOCTaTHRO eHeprii. Ile Moke mpu3BecTH 10 3HUKEHHS
IPOAYKTUBHOCTI aBTOMOO1JIA Ta 301IbIIEHHS Yacy 3aps/IKH.

He3Baxkatoun Ha Te, 110 TEXHOJOTIS JI0CI €KCHEpUMEHTadbHAa 1 3yCTPITH
COHIIEMOO1JI1 Ha BYJIUIISIX MalKe HepeallbHO, BOHU BCE OJHO 1CHYIOTh. OCh HAOUIBII
B1JIOM1 MOJIEJIL:

Stella Vita — uynepHaipka po3podka YHiBepcuTeTy B MicTi EWHIX0CH. ABTO
3natHe npoixaty 730 KUJIOMETpIB 3 MaKCUMaJIbHOIO IMBHAKICTIO 120 KiJIOMETpiB Ha
roguHy. A 3aBmsku Oarapei Ha 60 KuloBaT-roAMH BOHA Moke mpoixatu 600
KUJIOMETpPIB BHOYI. N

Puc. 1 Moaean aBromo0iis Stella Vita

Venturi Bix ¢paniry3skoi kommanii Ecletic. [ToTyxHicTs — 22 K.C., a IIBUIKICTh
— 1o 50 km/rox. be3 mimzapsnku mammHa gonae 0au3pko 50 kM. KpiMm conng ii
MO>KHA 3apsi/KAaTh BiJl Mepexi. PezepBHe mkeperno KUBIICHHS — TEHEPaTop BITPY.

Astrolab — me omma pospobka Ecletic. IloTyxnicTh mocsrae 16 xBr, a
MIBUIKICTh — NMpakTU4HO pekopaHux 120 km/ron. Taka mammnaa Baxkutb 300 Kr.
ComnsiuHi OaTapei po3TalioBaHi Ha J1axy.

Ha »anb, BCl BOHM TIOKM HE BUKOPUCTOBYIOThCS Ha mpakTtuili. KKJI Bce omHO
3aHAATO HM3BKWW, a IliHa 3aHAATO BHCOKAa. MacoBe BHUPOOHHUIITBO HEMOMJIUBO
3amyCcTUTH TexHiyHO. Hapemiri, Taki MalluHM €JIeMEHTapHO Hife OOCIyroByBaTH.
Anie TEXHOJIOTIT YJOCKOHATIOIOTHCS, 1 3’ SBISIOTHCS OUTBIT €(PEeKTHBHI, MPAKTUYHI,
KOMITaKTHI Ta JieTKi Mojeni. bpeHnu Bke MpaIioroTh HaBITh HAJ BaHTAXXHUMU
MaliuHaMu Ha coHsuHid Ts31. [loku 11e 31e01abIoro Teopii, ajne BkKe B HaWOIMKUl
POKH BOHH I[IJIKOM MOKYTh BTUIUTHUCS B )KHUTTH.

Jliteparypa
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International Conference on Materials and Manufacturing Engineering 2018
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YK 631.001.04
OTPUMAHHA BIOT'A3Y JIA BUKOPUCTAHHA B IB3 HIVIAXOM
METAHOBOTI'O 35POKYBAHHSA MEJISAICHOI BAPIU

Pynenxo . T., ctyneHT
E-mail: denrudenko18022002@gmail.com
Hoaimyk B. M., 1.1.H., npodecop
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu
E-mail: polishchuk@nubip.edu.ua

[TicnscniupToBa Oapaa € BiIXOJIOM BUPOOHUIITBA €TAaHOJY, MPU BUPOOHHUIITBI
SKOrO 13 MEJIICH OTPUMY€TbCS MessicHa Oapaa, 13 3epHa — 3epHoBa. lllopoky B
VYkpaini yTBoproeTbcs 4 MIIH. M° MemsIcHOI Ta 3,6-3,8 MIH. M 3epHOBOi Oapau. B
MpOIIECl CIUPTOBOrO OpOJIHHS 30pomxkyeTbest 10 50% Cyxoi peduOBHMHHM MEJISACH,
pemta nepexoauTs B Oapay. BoHa € myxe KHCIIOI0, 3 BUCOKHMH TOKa3HUKaMU
010X1MIYHOT 1 XIMIYHOT MOTPEOU B KMCHI 1 BETMKUM BMICTOM CYCII€HJIOBAaHUX TBEPIUX
pedoBuH. OCKUIBKM B HiM MICTUTBCS BEJIMKA KUIBKICTh MIHEPAJbHUX PEUOBHH, TO
Oe3mocepelHbO Ha KOPM TBapuHaM BoHa MayonpuaatHa. Kpim Toro, Ttepmin
30epiraHHs MeJsICHOI OapAu He3HAYHUM, BOHA IIBUAKO MOYMHAE MCYBATHCh. Bucoki
KOHIIEHTpaIli cynb(iTiB B MeNsICHIN Oapai oOMEXyIOTh il BUKOPHCTaHHS B SKOCTI
n00pUB, OCKITBKA MOXXYTh BUKJIMKATH comudikaiito rpyHty. bapma — e Bigxomwu,
110 BUKJIMKAIOTh 3a0pyJHEHHS HABKOJUIIHBOTO cepefoBuiia. ToMmy 3a00poHS€THCS
ckujgatd Oapay B BOAOWMH a00 B KaHalizaliio 0e3 momepenHboi mepepoOku. Sk
MpaBujIo, CIUPTOBI 3aBOJAW JJIA YTWIi3allli MeENsSCHY Oaply 37IUBalOTh Ha TOJIS
dinpTparlii, 6 BOHA PO3KIIAJAETHCS, BUAUIAIOUM HEMPUEMHI 3araxu, Kl HETaTUBHO
BIUTUBAIOTh HA JKUTENIB HACEJICHUX IMYHKTIB, Kl PO3MIIIeHI MoOau3y, 1 MOXKYTh
BUKJIMKATH 3aXBOpIOBaHHS. Pa3oM i3 TuM, MemsicHy Oapy MOKHA MepepoOssiTH B
Oiora3 muIsixoM aHaepoOHOro 30pomxkyBaHHs. [Ipu 1boMy BiIOyBa€ThCs 3MEHILECHHS
il KUCIOTHOCTI, BIIBTpAT 010Ta30BUX YCTAHOBOK MOXHAa BUKOPUCTOBYBATH B SIKOCTI
opraHiyaux a00puB. He BiguyBaeTbCsi HENPUEMHOIO 3amaxy pO3KJIAJaHHSA
HeoOpoOJIeHo1 6apau, a BUpoOIeHHid 010Ta3 € eHEPreTUYHO IIIHHUM MTPOTyKTOM.

[3 ananmizy momepeaHiX AOCHIIKEHb BUIUIMBAE, IO MEJSCHY OapAy MOKHa
YTUIII3yBaTH, BUKOPUCTOBYIOUHM 1i K KOCyOCTpaT mpu BUpOOHUIITBI Oiorazy. OgHak
BOHA MOYE€ BUKJIUKATHU 1HTIOYBaHHS METAHOTEHIB, TOMY PEKOMEHAYEThCA J0JaBATU
MeJISICHY OapJly 10 cyOCcTpaTy B HEBEJIUKINA KUIbKOCTI. PazoM 13 TUM, B JliTepaTypHUX
JUKEepeiax He BKa3aHo, sIKy KUTBKICTh Oap/id MOTPIOHO J0AaBaTH 0 CyOCTpary, mob
HE BUKJIMKATH 1HT10yBaHHS METaHOYTBOPIOIOUHX OaKTepii.

JlocmipkeHHsT TPOBOAWINCH Ha JabopaTopHid 0lora3oBiii YCTAaHOBII 3
METaHTeHKOM KopucHuUM o00'eMom 30 1 1 rasrombaepoM '"MOKporo" THUIy TNpu
NEePIOANYHOMY 3aBaHTAXEHHI CyOCTpaTy B Me30()UITbHOMY TEMIIEPATypPHOMY PEKUMI.
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BcranoBieno, 1mo npu MOHO30pOMKYyBaHHI MeJsicHOI Oapau Buxia Oiorasy
MaKCUMaJIbHUI, OJHAK BiH Maik€ HE MICTUTh METaHy, TOMY WMOro €HepreTHYHa
I[IHHICT, He3HayHa. [Ipu cymicHOMY MeTaHOBOMY 30pojikKyBaHHI THowo BPX 3
MEJISICHOIO  0ap/iol0 32 TEPIOJUYHOTO PEKUMMY 3aBaHTKEHHS METaHTEHKa
CIIOCTEPITa€eThCsl 30LIBIIIEHHS] BUXOAY Olora3dy OUIbII HIX Yy 5 pa3iB MOPIBHSIHO 13
MOHO030po/KyBaHHsIM THOIO BPX. MakcuMmanbHuii Buxia Oioraszy 3a IepiogudHOl
CHUCTEMHM 3aBaHTa)XCHHS METaHTEHKA IpHu JoaaBaHHI 10 THo BPX 10,5% wmenscHoi
O6apau cranoButh 1,462 n/(rox..xr COP), mpu nonmaBanni no rHoro BPX 26,1%
MmessicHoi 6apau — 3,594 n/(rox.-xr COP). lo cybcrpary Ha ocHOBI rHOot0 BPX mis
30UIBIICHHST BUXOJy 0l0ora3y JOIIJIBLHO JI0AaBaTH MeJsiCHOI O6apau B kinbkocTi 30%
Bil 00’emy cybOctpary. Po3pobnena wMaremarndHa MOJAENb (YHKIIOHYBAHHS
010ra30BOi yCTAHOBKM 3 BHU3HAQYEHHMMH KOE(Ill€EHTaMU JJ03BOJISIE IMPOTHO3YBATU
OCHOBHHMM NPOIYKT TEXHOJOTIYHOTO IMpOIECYy: BEIMYMHY BHUXOAY Oiorazy B pasl
3aBaHTa)XCHHS Yepe3 CUCTEMU MPUTOTYBAHHS 1 JO3yBaHHA CyOCTpaTy Ha OCHOBI
THOIO BEJIMKOI poraToi Xy/100M 3 palliOHAJIbHOIO KUIBKICTIO MEJISICHO1 Oapiu.

CymicHe 30pojkyBaHHs THOWO BPX 13 memscHoro 0Oapaoro, KpiM 3axXUCTy
JOBKULJISL, JO3BOJISIE 3MEHIIUTH TEPMIH OKYMHOCTI 610ra3oBOi ycTaHOBKU j10 1,2-2
POKIB.
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ABTOTEXHIYHA EKCITEPTH3A TA BE3IIEKA JOPOXHBOI' O PYXY
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e-mail: voynalovich@nubip.edu.ua, olegnatyk@ukr.net

[lin 4Yac aBTOTPAHCHOPTHUX IEPEBE3EHb ICHYE MNEBHUN PHU3UK JOPOKHBO-
tpa"cnoptHoi mnpuroau (JTII) 3 TpaBMyBaHHSM YYacHHUKIB JIOPOXKHBOIO PYyXY.
3nebinpimoro cepen npuunH JTII BkasyroTe mnopymieHHs Bomismu I[IpaBun
JOPOKHBOTO PYXY, HE3aJOBUIBHUI TOKPUB aBTOMOOUIBHUX JOPIT, BIJACYTHICTb
HAJIC)KHOTO KOHTPOJIIO 33 TEXHIYHUM CTAaHOM aBTOTPAHCIOPTHUX 3aco0iB Ta iH. [1].
[li npuyuMHU [OPOSBISIIOTBCS KOMIUIEKCHO 1 3yMOBIIIOIOTH BHCOKHMM PiBEHb
npodeciiiHOro pu3MKy BOJIIB BaHTAXXHOTO AaBTOTPAHCIOPTY HE JIMIIE i Yac
NEepPEeBE3CHHS] HEOE3NMEeUHUX BaHTaXiB, a W Yy pas3l, HANpUKIal, [EePEBUILECHHS
BaHTAKOMIAIMHOCTI aBTOMOOLIIS 9u TPAHCIIOPTYBAHHS rabapuTHOI
CUIBCHKOTOCIIOAAPCHKOT TEXHIKH.

Huni jans  mMonenmtoBaHHST — HEOE3MEUHUX — CUTYyallli  BUKOPUCTOBYIOTH
PI3HOMaHITHI TIAXOAH, IO JO03BOJISIOTH OMUCATH 3B’SI3KM Yy paMKax po3poOJieHuX
Mozeneld. Y OUIBIIOCTI pOOIT, MPUCB’SIYEHHUX NpoOIeMl OLIHEHHS NpodeciitHux
pU3UKIB, TMPOMOHYIOTb METOJAM BpaxyBaHHS BIUIMBY YHCJIEHHUX OOCTaBUH
HeOe3neyHux cutTyalid [2]. Aje, He3BaKarOud Ha BEJUKY KUIBKICTh aJIrOpPUTMIB
OllIHEHHSI Tpo(deciiHOro pu3NKy, HUHI B YKpaiHl HE ICHY€ TPUNUHATHUX IS
MPAKTUKU 00’ €KTUBHUX METOJWK OI[IHEHHS PU3WKY Ha TEXHOJIOTIYHHMX IPOIIECIB 13
3aCTOCYBaHHSAM TEXHIYHUX 3ac00iB, 30KpeMa JJisi aBTOTpaHCHOPTHOI ramysi. Yacto
PEKOMEHJIOBaHI METOJIMKH XapaKTEePU3YIOThCS ICTOTHUMHU HEAOJIKAMHU IIOAO0 iX
MPaKTUYHOTO 3aCTOCYBAaHHI BHACHIZIOK TPYIOMICTKOCTI, HEKOPEKTHOCTI 3aJaBaHHS
MOYATKOBUX JJAHUX Y PO3paxyHKaX, HE BPaXOBYIOTh TPUBANICTH BITUBY HEOE3MEYHUX
yuHHUKIB). OIIHEHHS PHU3UKIB HEOE3NMEYHUX CHUTYalllil Ha aBTOTPAHCIOPTI Mae
IPYHTYBaTUCS Ha CTATUCTUYHUX JOaHUX Mpo npuuuHu 1 oOcraBunu JTII, Ha
pe3yibTaTax  KOHTPOJIO  TEXHIYHOIO  CTaHy  aBTOTPAHCHOPTHUX  3aco0iB,
BUKOPHCTOBYIOYHM MOJICIIOBaHHS HeOe3meuHux mofii [3]. ¥V mMomensx, sKi OmUCyoTh
oocraBuau JTII, moTpiOHO BpaxoOByBaTHM UWHHUKK PHU3UKY, 110 BIUIMBAIOTH Ha
nmoBipHicTh mnotpamisiHus y JATII (mepeBuieHHs MIBUAKOCTI PyXy; HasBHICTb
JIKOTOJIBHOTO 200 HAPKOTHUYHOTO CI'SIHIHHS, BTOMA BOJis; TEMHUN 4Yac JOOM YU
HEJOCTaTHs BUJUMICTh Y€pe3 MOTOAHI YMOBH; HE3aJOBUIbHUN 3arajbHUN TEXHIYHUN
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CTaH aBTOTPAHCIOPTHOTO 3ac00y UM OKPEMO HECIPaBHUUN CTaH TAIbMIBHOT CHCTEMH,
HEJIOTPUMAHHS TEePIOAUYHOCTI MPOXOKEHHS TEXHIYHMX OTJIS/IB; HE3aI0BUIbHUM
CTaH JIOpIr; HEJOCTATHS 3aKPIIJICHICTh BAHTAXy; HEBUKOPUCTAHHS MAacKiB O€3MEeKU
TOII0), Ta MOXKJIMBY BaXKKICTh aBapii. BusHaueHHs 3HaUyIIOCTI KOXKHOTO 3 YNHHHUKIB
pUBHUKY € ckJagHuM 3aBaaHHsAM. CtymiHbe BakkocTi HacmiakiB JTII 36inbmmThes,
HalpuKiIaa, y pa3l BUHUKHEHHS IIOXKEX1 TICias aBapili, BUTIKAHHS 3 aBTOMOOLIS
JIETKO3alMHUCTUX PIIUH, 3aTPUMKH 110JI0 HAJIAHHA MEAUYHOI JIOMOMOTH MOTEPIUIHM,
TPYAHOILIIB MiJ yac pATyBaHHs nmoTepniiux. L{i 3anexHOCTI He € TIHIMHUMU.

Ha Oe3neky pyxy JOpOXHBOTO PYXy CYTTEBO BIUTHBAE TMCHUXO(]i3i0i0Tid4HUI
CTaH BOJisf, a caMe MOYYTTS BHYTPIIIHBOTO AUCKOM(OPTY, BTOMA, HIBUAKICTH
peaxinii, KyJabTypa Ta HaBHYKH KEpPyBaHHS BAaHTAKHUM aBTOMOOLTEM, 30KpemMa
JTOTPUMAHHSI BCTAaHOBJICHOTO IIBHUIKICHOTO PEXUMY PYyXy, BHKOPHCTAHHS TacCKiB
0e3MeKH, HassBHICTh aJIKOTOJIbHOTO a00 HAPKOTUYHOTO CI’SIHIHHS TOILO.

VY po3pobieHomy B AaHiii poOOTI METOJI PO3PAXyHKY MPOQECIHHOTO PUBHKY
Ha aBTOTPAHCIIOPTI 3alpPOIIOHOBAHO BimoOpakaTH y Mojesx jaepesa moxind (Event
Tree) six ocnoBHi npuyurand JITIT Ti, SKi KiJIbKICHO CTATUCTHYHO OI[IHEHO y PIivHIN
rajy3eBiii 3BITHOCTI (3TIHO 3 aKTaMHM PO3CJITyBaHHS HEIIACHUX BHUIAJKIB Ha
aBTOTPAHCIIOPTI).

Cepen ocHoBHux (3arampuux) npuuuH J{TII Ha aBTOTpaHCcmopti, siki OyIo
BpPaxoOBaHO Yy JIaHii poOOTi, HalyacTillle BKa3ylOTh TaKi:

— HE3a/I0BUTbHUN TEXHIYHUI CTaH TPAHCIOPTHUX 3aCO01B;

— MOPYILICHHS TPYJIOBOi 1 BUPOOHWUYOI AUCHUIUIIHU  YYaCHHUKAMHU
JOPOKHBOTO PYXY;

— MOPYIICHHS TIPABUIT JJOPOKHBOTO PYXY;

— MOpYLIEHHS BUMOI O€3MeKH IiJI Yac eKCIUIyaTalii TpaHCIOPTHHUX
3ac001B;

— MOPYIICHHS TEXHOJIOTTYHOTO MPOIIECY NMEPEBE3CHHS BAHTAXKIB;

— ncuxo(i3100TiYHl MPUYMHHU, TOB’S3aHI 3 BTOMOIO YH XBOPOOJIHMBUM
CTAaHOM BOJ1S TOIIIO.

CrmiBctaBneHHsi Bu3HaueHb Bkazanux npuuuH JTII 1 mpuumH BUpOOHUYOTO
TpaBMaTU3My, 3a3HA4eHUX y cratuctuill Jlepxkmpaii Ykpainu, mokasye ix THEBHY
HEeBIMOBIIHICTh. To > sik 0a30B1 MOAIT 10 PO3PAXYHKOBUX MOJENEH JaHOI poOOTH
BBOJWJIM HAWONFOKYl  BIAMOBUIHUKH IMOJO 3a3HAYCHUX MPUYUH, JUIS  SKUAX
CTaTUCTUYHI KOoeQilieHTH (MOKa3HUKHU PU3UKY TpaBMyBaHHs) BiaoMmi. BBakanu, 1o
CyMa CTaTUCTHUYHHUX KOE(]II[I€HTIB, BUKOPUCTAHUX y MOJEIAX JepeBa MOJii, maa
JIOPIBHIOBATH OJIMHUIII.

Ak umrocTpariss  3a3HAYEHOTO MIAXOAYy B JlaHiii poOOTI MpeACTaBICHO
pPO3paxyHOK PU3UKY HACTaHHS HEOE3MeYHOl CHUTYyallii BHACIIJIOK HEIO0CTATHbOTO
KOHTPOJIF0O 32 CTAaHOM 3aKpIIUICHHS BaHTaXy Ha aBTOMOOUII Ta MEepEeBUILECHHS
MIBUAKOCTI pyXxy. [ po3paxyHKy TOKa3HHKIB MPOQECIHHOTO PHU3HUKY BOJIIiB
BAHTAKHOTO aBTOTPAHCHOPTY OyJO BHKOPHUCTAHO aJanTOBaHy KOMII IOTEPHY
nporpamy SAPHIRE, mo no3Bomsie pospaxyBat HMOBIPHICTh  HACTaHHS
TPaBMOHEOE3IIEYHOI CUTYaIlii Ha OCHOBI MHOKWHHU HMOBiIpHOCTEH 0a30BUX ToIiH [2].

BaxxnuBumu, mMOKa30BUMH 1 MOTPIOHUMH JJisi MOAANBIIOIO aHAi3y € He
aOCONIIOTHI BEJIMYMHU PO3PAXOBAHOTO PHU3HKY, SKI 3aleXaTh BIA CTPYKTYpH
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3alpOIOHOBAHOI MOJEJI HACTaHHS aBapiiHOI CUTyallli, a 3MIHM TOKa3HUKIB, MIO
XapaKTepU3yrOTh a0COIIOTHI BETUYMHU PU3HKY, & OTXKE JO3BOJISIIOTH OLIIHUTH BIUIMB
MIEBHOTO BUPOOHMUYOT0 YMHHUKA. [0 po3risgy HeoOXiaHO OpaTu 3ajlaHy Ha OCHOBI
CTaTUCTUKHU 3HAYYIICTh YNHHHUKA 3 BpaxXyBaHHSIM 3MIHU PU3UKY B MEXaX 3aMKHEHO1
cucTeMH 0a30BUX MOIH.

Pe3ynbpTaT po3paxyHKy €JIEMEHTIB JIOT1KO-IMITAIliiHOI MOJENl J03BOJISIOThH
OLIIHUTH pU3MK HemacHoro Bumanaky mig yac JTII BHacnmigmok meBHOTO
CHIBBIJHOIIEHHS TPUYUH OPraHi3allifHOro, TEXHIYHOTO Ta MNCUXO0(i310J0TIYHOTO
xapaktepy. OTpuMaHi 3HaU€HHS, 10 BIAMOBITAIOTH HEAOMYCTUMOMY MpodeciiiHOMY
pU3UKY, MalOTh OyTH MIACTaBOIO AJIA 3alPOBAKCHHS HAJIEKHOTO KOHTPOJIO 32
TEXHIYHUM CTAaHOM BaHTa)KHOTO aBTOMOOLJIS, 3a TICMX0(]i310JIOTIYHIM CTAaHOM BOJIS,
32 3MIHHOIO UM TH)KHEBOIO TPUBAIICTIO KEPYBaHHS aBTOMOOLIIEM TOILIO.
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UDC 614.8:631.3
THE PECULIARITIES OF THE WORKING CONDITIONS OF
VEHICLE DRIVERS

Marchyshyna Y. I., Ph.D, docent,
National University of Life and Environmental Sciences of Ukraine
marchyshyev@gmail.com

Workplaces must provide a safe and healthy environment for workers and take
their welfare needs. It is important for the effectiveness of the prevention of
occupational diseases of drivers to increase their medical and hygienic knowledge in
order to form a priority attitude to health, minimize risk factors for the development
of cardiovascular system pathology, and form the concept of "work culture".
Working conditions significantly affect the health of drivers. Emotionally stressful
work of a driver in adverse conditions leads to fatigue, deterioration of health, which
causes an increase in the frequency of general somatic diseases, their duration,
transition of acute cases into chronic forms.

According to medical examinations, it was found that the frequency of
pathology among drivers reaches 70%. Each driver with more than 10 years of
professional experience may have 2-3 chronic diseases. Most often, these are diseases
of the digestive, nervous, cardiovascular, and musculoskeletal systems. Almost half
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of the drivers have pathology of the digestive organs. The most common are chronic
forms of gastritis and cholecystitis; 10% of drivers suffer from peptic ulcer disease of
the stomach and duodenum. These diseases are associated with an unbalanced and
improper diet, nervous tension, lack of adequate treatment in the presence of
pathogenic microflora, such as Helicobacter pylori, which causes gastritis, gastric
ulcer, duodenal ulcer, and stomach cancer [1].

Studies of the prevalence of cardiovascular disease among professional drivers
revealed that a third of drivers have such diseases. The first place is arterial
hypertension (25%), the average age of onset of which is 41 years. Among drivers,
there are many cases of acute pathology of the cardiovascular system: myocardial
infarction at a young age, cases of sudden death while driving, etc. VVegetovascular
dystonia is common among drivers with up to 10 years of professional experience

[2].

Risk factors for the development of cardiovascular diseases in drivers include:
nervous and emotional stress, hypodynamia, excess body weight, high blood
pressure, smoking, unbalanced diet, alcohol consumption (more than 80% of people
drink more than 3 liters of alcohol per month). Half of the drivers have diseases of the
nervous system, namely radiculitis and radiculopathy of various localization. The
most common is radiculopathy of the lumbosacral spine. Epidemiological studies
have established a direct dependence of the frequency of pathology in drivers on the
length of professional experience. Thus, lumbosacral radiculopathy affects no more
than 7% of drivers with up to 5 years of work experience, and almost 50% with work
experience of 35 years or more. The indicators testify to the negative effect of
unfavorable working conditions, namely: a fixed, irrational working posture with an
uneven load on different areas of the spine; the impact of general vibration
transmitted to the spine through the seat; unfavorable microclimate caused by a
vertical temperature drop in the cold period of the year, increased temperature in the
warm period and increased air movement speed in the car cabin throughout the year
(in the absence of a climate control system in the vehicle) [3].

Drivers are subject to medical examinations upon hiring, as well as in the course
of work, in accordance with the Regulation on the medical examination of driver
candidates and vehicle drivers, approved by the order of the Ministry of Health of
Ukraine, the Ministry of Internal Affairs of Ukraine dated 31.01.2013 No. 65/80.
Medical examination is a measure aimed at prevention of occupational diseases of
employees, as well as general diseases that may progress due to exposure to harmful
factors of the industrial environment. In order to prevent occupational diseases, drivers
can engage in sports in their free time, in particular, swimming, cycling, gymnastics,
yoga, which improves blood circulation, strengthens the cardiovascular and nervous
systems. Gymnastics involves bending, stretching and circular movements in the lumbar
spine: such exercises contribute to normal blood circulation in the pelvis. It is useful to
walk in the fresh air, you can also take a contrast shower - temperature changes activate
blood circulation, stimulate the immune and nervous systems.

References:
1. Voinalovych O. V., Marchyshyna Y. I. Occupational safety and health in
agriculture. Kuis: LlenTp yu6oBoi mitepatypu. 2019. 412 c.

169



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

2. Marchyshyna Y. |. Main causes of injuries in truck drivers of vehicles //
ABTOMOOUTHHUH TpaHCHOPT Ta 1HpacTpykTypa: | MixkHapoiHa HayKOBO-TIPAaKTUYHA
koH(pepenuis, M. KuiB, Ykpaina, 2628 kBitHs 2018 poky: Te3u koHbepenii. Kuis.
2018. c. 163-164.

3. Boiinanosuu O.B., Mapuummuna €. 1., Kodgto . I'. Oxopona npaii y ranysi
(aBTOoMOO1TBHUY TpaHciopT). K: LlenTp yuboBoi miteparypu, 2018. 695 c.

UDC 614.8:631.3
THE EFFECTS OF VIBRATIONS ON THE HEALTH OF A WORKER

Marchyshyna Y. I., Ph.D, docent,
National University of Life and Environmental Sciences of Ukraine
marchyshyev@gmail.com

Consequences of the human exposure to vibrations include various harmful
changes occurring in the organism. They have a direct or indirect influence on worker
behavior and in consequence on comfort and safety. Mechanical vibrations occurring
in a working environment may be classified as general vibrations, i.e. those affecting
the human organism via lower extremities, the pelvis and the back. The second
category comprises local vibrations affecting the human organism through upper
limbs. It allows to describe the vibration affecting on the human as Hand-Arm
Vibration (HAV) and Whole-Body Vibration (WBV).

Whole-body vibration mainly affects drivers of vehicles (dumpers, excavators,
agricultural tractors). However, it can also affect drivers of some vehicles used on
uneven surfaces. WBYV is associated mostly with low back pain. However, back pain
can also be caused by other factors, such as manual handling and postural strains, and
while exposure to vibration and shocks may be painful for people with back
problems, it will not necessarily be the cause of the problem [1].

A very large group of people exposed to general vibrations comprises car
drivers, passengers, tram drivers or building and road machinery operators.
Occupations that require driving long distances or operating heavy equipment expose
workers daily to low-frequency vibrations generally less than 100 Hz. Exposure to
these vibrations can cause serious physical problems ranging from chronic back pain
to nerve damage. Whole-body vibration is caused by twisted sitting postures
combined with vibration. The combination increases stress and load on the neck,
shoulder and lower back. Hand-arm vibration is vibration transmitted into workers’
hands and arms. This can come from use of hand-held power tools, handguide
equipment. Occasional exposure is unlikely to cause ill health. Regular and frequent
exposure to hand-arm vibration can lead to two forms of permanent ill health known
as: hand-arm vibration syndrome (HAVS); and carpal tunnel syndrome (CTYS).
HAVS is a painful and disabling condition that affects the nerves, blood vessels,
muscles and joints of the hands and arms. It causes tingling and numbness in the
fingers, reduces grip strength and the sense of touch, and affects the blood circulation
(vibration white finger). Symptoms and effects of hand-arm vibration syndrome
include: tingling and numbness in the fingers which can result in an inability to do
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fine work (for example, assembling small components) or everyday tasks (for
example, fastening buttons); loss of strength in the hands which might affect the
ability to do work safely; the fingers going white (blanching) and becoming red and
painful on recovery, reducing ability to work in cold or damp conditions, eg outdoors.

Symptoms and effects of carpal tunnel syndrome can also occur and include:
tingling, numbness, pain and weakness in the hand which can interfere with work and
everyday tasks and might affect the ability to do work safely. Symptoms of both may
come and go, but with continued exposure to vibration they may become prolonged
or permanent and cause pain, distress and sleep disturbance. This can happen after
only a few months of exposure, but in most cases, it will happen over a few years.

The Vibration Regulations require: make sure that risks from vibration are
controlled; provide information, instruction and training to employees on the risk and
the actions being taken to control risk; and provide suitable health surveillance. They
include an exposure action value (EAV) and an exposure limit value (ELV) based on
a combination of the vibration at the grip point(s) on the equipment or work-piece
and the time spent gripping it. The exposure action and limit values are: a daily EAV
of 2.5 m/s® A (8) that represents a clear risk requiring management; and a daily ELV
of 5 m/s* A (8) that represents a high risk above which employees should not be
exposed. Some people will develop early signs and symptoms of HAVS or CTS even
at low exposures (for example, if they are susceptible to vibration injury and are
regularly exposed to vibration at around the exposure action value, usually for some
years). The health surveillance should identify any harm early on, so appropriate
action at this point will prevent disability [2].

Employers should do: assess the vibration risk to their workers to identify if
there is a problem; put in place appropriate control measures to counter the risks;
provide health surveillance where risk remains (HAVS only); provide information
and training to workers on health risks and the actions being taken to control those
risks. Employers can reduce hand-arm vibration: identify hazardous machines, tools
and processes, especially those which cause tingling or numbness in the hands after a
few minutes’ use; if possible, to did the job another way without using high-vibration
equipment, e.g. rotary hammers, hand-fed forging hammers etc; provide suitable
tools designed to cut down vibration; use the right tool for the job and to use it
correctly. Employers can reduce whole-body vibration: choose vehicles or machines
designed to cope with the task and conditions; keep site roadways level, fill in
potholes and remove debris; train drivers to operate machines and attachments
smoothly, to drive at appropriate speeds for the ground conditions and to adjust
suspension seats correctly; maintain and repair machine and vehicle suspension
systems, tyre pressures and suspension seats [3].
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YK 614.8:631.3
OCOBJIMBOCTI 3BAKOHOZABYOI'O YPEI'YJIIOBAHHS PEKUMIB
TA YMOB INTPAII IPAIIIBHUKIB JIOI'ICTUYHUX INEHTPIB ¥ CIIA

Mapuyumuna €. L., KaH[. c.I. HAyK JOLEHT,
Hayionanvnuii ynisepcumem 6iopecypcis i npupoodokopucmyseanus Ykpainu
marchyshyev@gmail.com

[IIBuaKe 3pOoCTaHHS JIOTICTHKH 3a CXEMOIO «TOYHO-BYACHO» Ta JOCTaBKHU
BAHTAXIB y TOM K€ JIEHb/HACTYITHOTO JIHS CTBOPIOE BEJIMYE3HUI TUCK Ha KOMIIaHII,
100 BUKOHYBAaTHU 3aMOBJICHHSI Ta BIANPABISATA TOBapH sIKOMOTa IIBUIIIE. Y CBOIO
4yepry, KOMIaHili CTBOPIOIOTh JOJIATKOBHM THUCK Ha CKJIAJACHKUX MpPAIliBHUKIB, 1100
BOHM HE BIJICTaBaJIM, IO YacOM IMPU3BOJIUTH 10 HECHPABEAJIUBUX OYIKyBaHb 1
HeOe3neyHux ymoB mpaili. [IpuitHATTS HOBOTO 3aKOHOJABCTBA B c(epl JOTICTUKHU B
CIHIA chnpssMoBaHO Ha 3aXHMCT MPAIIBHUKIB Ta MIJBHUIINCHHS OE3MEKH Ha CKJIagax 1
PO3MOIIEHUX HeHTpaX. Lle 3poOuTh 000B’I3KOBUM, 1100 KOMIIaHIi JOTPUMYBAJIUCH
MpaBUIBHUX TPOIECIB Ta CHCTEM YyIpasliHHA oxopoHoro mpami (CYOII), 3
JOTPUMAHHSIM BHUMOT 1 CTBOPEHHS KyJNbTYpH BHCOKOi MPOAYKTHBHOCTI Ta
MO3UTUBHOI'O MOPAJIBHOIO TyXYy MPALliBHUKIB.

V rpymui 2022 poky B Hblo-Mopky minnmcaHo 3akoH, CHpsAMOBAaHHMII Ha
MOKpAIICHHs Oe3MeKu Ta 3aXUCTy MPAIIBHUKIB Ha CKJIaJax 1 po3MOAUIbYMX LIEHTpaxX.
3aKOH MpO 3aXUCT MPalIBHUKIB CKJAIB «3axUIIaTUME MPAIliBHUKIB CKJIAQIiB Bij
HEpO3roJIoNeHnX ab0 HE3aKOHHUX KBOT IOJO0 HIBUJKOCTI poOOTH Ta mependayae
3aXMCT TMpalliBHUKIB, $KI HE OaXalTh JOTPUMYBATUCh HE3AKOHHUX KBOT».
3aKOHOJIaBCTBO BMMArae, o0 poOOTOMaBIll PO3KPUBAIM CBOIM MpalliBHUKaM Oyib-
K1 KOPHOpPATHUBHI OOOB’SI3KOB1 KBOTH MO0 TPOIYKTUBHOCTI Tpalli Ta JaHi Mpo
MIBUIKICTH POOOTH, 3 METOI0 Kpalloro poO3yMIHHS PIBHS MPOJYKTUBHOCTI Ta
ouiKyBaHHS KommaHii. HoBuii 3akoH 3a00poHs€ poOOTOMABISIM BHUMAaraTd Bij
MpAaIliBHUKIB JOTpUMaHHS HEOE3MEYHHX KBOT Ta HE JIO3BOJISIE IM OOMEXKYyBaTH
BCTAHOBJICHI JIEP)KABOIO TEpPEepBHM Ha 00174 Ta BIAMOYMHOK a00 KOPUCTYBAHHS
TyanetoMm. lle Takox 3axuIlae MpaliBHUKIB BiJl AUCHUILIIHAPHUX CTATHEHb a0o
3BUILHEHHS 32 HEOTPUMAaHHS HEPO3KPUTUX KBOT IIOJ0 LIBUIKOCTI poOOTH 200 KBOT,
SIKi HE TAFOTh JIOCTATHBO Yacy JJIs HAJC)KHUX MTEPEPB.

PoGoTonaBiii moBUHHI HaJaTH MpalliBHUKAM MHUCHbMOBUU OMHUC KOXXHOI KBOTH
i yac npuiiomy Ha poboty abo mpotsirom 30 nHIB 13 Jatu HaOpaHHS YMHHOCTI
3aKOHY Ta MPOTSITOM JBOX POOOYMX JIHIB MIC/s OyAb-SIKUX 3MIH KBOTH.

He3Baxatoun Ha mNeEeBHY KPUTHUKY, METa 3aKOHy IOJSITa€ B TOMY, 00
3a0e3MeUYnTH CIpaBeIJIuBI  Ta TMPO30pI TPYIOBI CTaHAAPTH Ta MOHITOPUHT
MPOIYKTUBHOCTI — T€, M0 BUTIAHO SIK poOOTOMABISIM, Tak 1 mpariBHUKam. s
KOMIaHI BaXKJIMBO MAaTH MPABHIIbHI IHCTPYMEHTH Ta IPOLECH YIIPABIIHHSA MPALCIO.
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Ochp kinbKa crmocobiB, 3a JOTIOMOTOK) SIKMX CHCTEMa YIPaBIiHHS OXOPOHOIO
mpaii MOXe JOTMOMOITH OpraHi3allisiM JOTPUMYBATHCS HOBUX TPYIOBUX HOPM 1
CTBOPIOBATH KYJIBTYPY O€3MEKH, MPO30POCTIi, MIA3BITHOCTI Ta MPOAYKTUBHOCTI.

3actocyBaHHS pO3pOOJIECHUX TPYAOBHUX CTaHJIAPTIB MA€ BaXKJIMBE 3HAYCHHS ISl
YyCIIXy TIpalliBHUKIB, CTBOPIOIOYM YECHI, O€3Me4yHi Ta TOYHI OYIKyBaHHS
NpOAYKTUBHOCTI. MDakTUYHO pO3poOJeHI CTaHAAPTH Mpari MOXKYTh I1IBHIIUTH
MIPOJYKTUBHICTh TIpalll TpaliBHUKIB Ha 15 %, 30epiraoun Nnpu LbOMY Oe3MedHe
poboue cepefoBHUIlle, IO 3pPELITOI0 MTPU3BOAUTH N0 KYJIbTYPH MO3UTHBHOTO
muciennsa. Cydacaa CYOII BukopucTtoBye 06araTo AeTepMiHAHTIB, 100 rapaHTyBaTH,
10 OYiKYBaHa MPOIYKTUBHICTH TOYHO BiIoOpakaTuMe 3MICT poOOTH Ta CepeOBHUIIIE,
a TaKOX BpaxoByBaTuMe Oe3rneuHi (1 000B’SI3K0B1) METOIN pOOOTH.

Kommanii Xo4yTh OTpUMaTH HalBUIIUN PIBEHb MPOAYKTHBHOCTI Bl KOXHOTO
CIIBpOOITHUKA Ta 3a0€3MEUYUTH iM MOXJUBICTH mpoiBiTatu. {06 cTBOpUTH Take
CEpelloBUIIle,  KEpPIBHHMKAM  BaXKJIMBO  KOHTPOJIOBATHU  Ta  BIACTEXKYBATU
MPOJIYKTUBHICTh CIIBPOOITHUKIB Yy PpEXKHUMI pEAIbHOIO0 Yacy Ta perysipHo
CHUIKYBaTUCA 3 HUMH, 00 MaKCHUMI3yBaTH L0 MPOJYKTUBHICTh. SIKIIO MOTPIOHI
nokpamieHds, CYOIl aBToOMaTWYHO BH3HAYUTH MPAIIBHUKIB 13 HEAOCTATHHOIO
e(EKTUBHICTIO, SKUM MOXKE 3HAJOOUTHUCH JIOJATKOBE HABUAHHA YU IHCTPYKTaX.
[locnioBHa Ta 3HauyIlla B3a€EMOJI MIX MEHEIKepaMu Ta CHIBpOOITHUKAMHU Ha
OCHOB1 pE€aNlbHUX JaHUX MPO MPOJYKTUBHICTH JOMOMAra€ CTBOPUTU TO3UTHBHE
CEpellOBHUIIE JJI1 HaBUAHHS, AK€ MIABUIIYE MPOJYKTUBHICTh 1 MOpaJbHUU AyX Oe€3
KOO I OC3IEKH.

CYOII moxe miaTpUMyBaTH 3BITH NPO MPOJYKTUBHICTh y pEAIbHOMY Yaci JJis
OKpEMUX CITIBPOOITHHKIB, a TAKO KOMaH]I, BIJIUIIB, YCTaHOB ToIo. e qomomarae
pOOOTOAABISIM BECTH 3alKCH TPO KOXKHOTO TMpAaIiBHUKA pa3oM 13 JaHUMH PO
INPOAYKTUBHICTh MOJIOHMX TPALIBHUKIB, SIK TOr0 BHUMAarae 3akoOH IPO 3aXHCT
npaiiBaukiB ckiaaaiB. CYOII nagae MeHemxkepam naHl Ta IHCTPYMEHTH Oi3Hec-
aHAJTITAKK, HEOOXIMHI Ui BHSABJICHHS ONCPAIliiHUX MPOTAIMH JUIS KpaIloro
MJIaHYBaHHS Ta KOPUTYBAHHS CBOIX PECYpPCIB Y PEXKUMI PEAIbHOTO Yacy.

OckUIbKM 111e  0araTto KOMIIaHIM BIKMBAIOTH 3aXO[IB JUIL 3a0e3IleuyeHHs
0e3MeyHnX, CIPaBEeIIMBUX 1 TPO30PUX POOOUMX YMOB JJIsi CKIAJICHKUX TMPAIliBHUKIB,
HAsIBHICTh pIlIEHb 3 Opranizamii mpaii craBaTuMe Bce Outbin BaxumBoro. CYOII
MEPIIOro PIBHA JOMOMOXKE HE JIUINE CTBOPUTH Y3TO/DKCHI CTaHAApTH Tparl Ta
3BITHICTh HA OKPEMUX MIMPUEMCTBAX, aJie i y BC1H Ballliil Mepexi.

CrnpaBennuBl TOKa3HUKU €(QEKTUBHOCTI Ta HaJEXKHE 3BITYBaHHS Temep €
000B’s13k0BUMHU. CucTeMa YIpaBIiHHA OXOPOHOIO TMpall MOXE JONOMOITH
N1JIPUEMCTBAM BCTAHOBUTH CTAaHAAPTU MPOAYKTUBHOCTI Ta 3BITHICTh BIAMOBIIHO 10
HOBOTO 3aKOHOJABCTBA MPO TMpAIio Ha CKJIaaax.
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management software (LMS) helps you comply and thrive // Enextponnuii pecypc:
https://www.supplychainquarterly.com/blogs/2-scq-forum/post/7755-warehouse-
workers-protection-act-three-ways-labor-management-software-Ims-helps-you-
comply-and-thrive
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YK 656.11:659.3
ANALYSIS OF MEASURES TO CONTROL SPEED IN URBAN AND
RURAL AREAS

Viktoriia Opalko, PhD,
National University of Life an Environmental Sceince of Ukraine,
Volodymyr Kavetskyi,
Kansas State University, Manhattan
e-mail: opalko@nubip.edu.ua

Speed management includes a range of activities aimed at balancing the safety
and the efficient speed of vehicles on the road network. The goal of speed
management is to reduce the number of cases of speeding and to maximize
compliance with speed limits. In order to manage road safety and speed management,
it is necessary to have a clear understanding of the existing tools and responsibilities.

Drivers opinion on new speed limit rules is important. It should be evaluated
before implementing novel legislations. In addition, the balance between drivers,
pedestrians and cyclists must be considered. Public surveys may show sufficient
support for speed limits, higher levels of police enforcement, higher penalties for
speeding, and higher levels of engineering enforcement.

Such feedback is crucial to the development of the program, which should also
include comprehensive measures to inform the public about the speed and risk of
accidents.

Setting a speed limit traditionally reflects an attempt to strike a balance
between safety and mobility. Countries with a high percentage of road deaths and
injuries shift this balance in favor of safety. Some countries set speed limits to a level
that does not normally result in death or injury to road users in the event of an
accident. Also, many countries recognize that lower speeds have additional
advantages: they reduce air pollution and noise, save money (less fuel is used).

It is important to decide on the following questions:

e who is responsible for setting limits;

e what criteria are used to set speed limits (based on expert analysis, political
judgments, injury risk data analysis, cost-benefit analysis);

e consequences of using various methods and criteria in order to analyze of
existing ones and their changes;

e on the basis of which restrictions were established in the region: for
different classes of roads and vehicles in urban and rural areas, for novice drivers.

Once speed limits are set, it is important to inform drivers about these limits.
This is usually done using signs and road markings. Speed limit signs and
information ned to be reviewed to make sure drivers understand what is required of
them by law. In preparation for the new speed control program, it is necessary to
check whether drivers are sufficiently informed.

There are a number of issues that must be carefully studied in the development
of any future program. It is important to follow the sequence of actions. For example,
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do not set different speed limits without reasons on the same type of road in different
places. Because, drivers will be more inclined to violate these restrictions.

Unless there are appropriate engineering infrastructure conditions for reducing
the speed of the traffic (such as speed bumps), drivers will usually not respect the
speed limit unless there is an appropriate level of control and the inevitability of
punishment. It is important to recognize that speed and behavior are critically
influenced by the level of perception of punishment, not by the actual level of
punitive practice. This means that coercive measures must to be announced, that is,
used to persuade, not to catch.

It is important to evaluate the experience of the police and the state of criminal
practice in matters of speed limits. The new restrictions may not be to the liking by
road users, leading to more criticism or hostility towards the police, and decrease in
the level of trust in them. Often, the police allow some tolerance for speeding. When
this happens, road users begin to believe that the speed limit, plus the displayed
tolerance, is the actual speed limit. To control speed, it is necessary to use a set of
measures that will ensure the reduction of traffic accidents, and as a result, the
reduction of serious injuries and deaths.

Literature

1. V.Opalko , 1.Kolosok , L.Savchenko. Integrated road traffic safety systems

in rural population points: monograph. Kuis: IIIT «Komnpunt», 2023. — 894c.

VIIK 629.3.047
HAWMKPAIII TPAKTUKHA Y COEPI JOPOKHBOI BE3IEKHA

Kyrtnuk I.B., cryaeHr,
Koaocok 1.0., x.mea.H., JOILICHT,
Hayionanvruii ynisepcumem oiopecypcis i npupoooKopucmyeaHms
e-mail: kolosok@ nubip.edu.ua

3a manumu BcecBiTHBROI opranizaiii oxoponu 3mopoB's (BOO3), y Bcbomy
ceiti BHachigok JITII momnst ruHyTh moHanm 3 Tuc. ocid Ta Omuszpko 100 TwHC.
orpuMytoTh cepiiosni TpaBmu. lllopoxy B HATII Bim 20 M go 50 muH oci6
OTPUMYIOTH PI3HOTO POy TPaBMH, a >KEpTBaMH CTaroTh moHan 1,25 muH ocid (186
THUC. 13 HUX AITH), el TOKAa3HUK 3JIMIIAETHCS TIPAKTUYHO HEe3MIHHUM 3 2007 p.

Jlopo>kHi aBapii € OCHOBHOIO MPUYUHOIO CMEPTI JIt0/IeH BikOM Bia 15 pokiB 10
29 pokiB. Haii0Oiunbin 6€31meYHuMu, 3a CTaTUCTUKOIO, € IOPOTH Kpain €Bpornu, Ae 1eu
noka3Huk He nepepuilye 10 oci6 Ha 100 Tuc. HacenenHs. HaliHIK41 TOKa3HUKHU — Y
[Bemii Ta Benukiit bpuranii (2,8 ta 2,9 3arn6mmx Ha 100 THC. HaceneHHs).

Came ToMy HEOOX1IHO BUBYATH JOCB1JI POOOTH B rajry3i O€3MeKu JOPOKHBOTO
PYXy B KpaiHax, Jie 1Iel TOKa3HUK HAOIMKAETHCS IO MIHIMyMY.

dyHaaMeHTallbHA CTpaTerisi CUCTEMHOTO MIAXOAYy 10 Oe3NeKku moJsirae y
3abe3nedenHi Toro, mo6 y pasi JTII eHepris 3iTKHEHHS 3aiMINanacs HUKYOKIO 32
TopIr, 3a SIKUM MOXJuBa abo 3arubenb, a00 Bakka TpaBMma. Po3risiHeMo Halkpairi
OpakTUKU y cdepl AOPOXKHBOI Oe3MeKu, SKI MPaLIoTh y MEXaxX CHUCTEMHOIO
niaxoay. Vision Zero (0aueHHs HyIlb, HyJbOBA MEPCHEKTHBA) — 1€ MIaTgopma AJs
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300py TaHUX Ta PO3BUTKY TEXHOJIOTIH y ramy3i 0e3neKku 10pokHboro pyxy y llIsermii.
3acHoBaHa 1 0araTo B 4OMY MIJTPUMYETHCS HIBEJACHKUM YPSJIOM Ta HIBEJICHKHUMHU
IIPOMUCJIIOBIISIMHM, OpTaHi3aiis sBJIsS€ COO00K IIBEACHKOIO TMIAXiA 10 Oe3neKH
JIOPOKHBOTO PYyXyY

VY sxoBTHI 1997 poky Oyj0 HpUIHATO OAHOWMEHHY MPOTrpamy IiJIBUILICHHS
0e3MeKku TOpPOXKHBOTO Pyxy Ta 3HMWkKeHHs cMmepTHocTi y JATII. bazoBum npunnumnom
POrpamMu € HEMPUIIYCTUMICTh JOPOKHBO-TPAHCIIOPTHUX MPUTOA 31 CMEPTEIbHUMU
Haciakamu. llel mpuHIUT 1€ HA3WBAIOTh MPUHITUIIOM «HYJIBOBOI TOJIEPAHTHOCTI»,
3TiTHO 3 HUM HE MOYKHA CTaBUTHUCS IO CMEPTEH Ha OpO3i SK A0 HEMHUHYUYOTO 34,
MOB'si3aHOTO 3 aBTOMOOUTIZariero. OCHOBHHMM MIAXiaA TPOrpaMu 10 I1i€i TmpoOieMu
MOKJIMKAHUNA 3HATH 3 BOJAIIB OCHOBHY MPOBUHY 32 CMEPTEIbHI MPUTOAN HA TOpOrax,
3poOMTH Tak, MO0 y BUpIMIEHHI npobiemMu Opanu ydacTb 1 Ti, XTO Oyaye Ta
00CIyroBy€ TOpOTrH, BAPOOHUKH aBTOMOO1TIB. PO3pOOHMKH porpaMu BBaXaroTh, 1110
BOJIi — 3BHUYaWHI JIIOAW, SKI TOMHIATHMYThCSA 3aBxkau. OJHAK HEOOX1THO
OpraHizyBaTu JOPOXKHIN PyX TaKUM YHHOM, 00 MOMUJIKH JIFOJIEH HE TPU3BOIUIH J10
CMEpPTeNIbHUX HachijkiB. Opraxizailis BUKOPUCTOBYE Pi3HI METOAU IS TOCATHEHHS
CBOEI METH: IMEpPEeXpecTss 3 KPYrOBUM PYyXOM; MOKJIAJHE PO3CIiAyBaHHS aBapidl 3i
CMEPTEJIIbHUMH HACHIJKaM{; HaraJyBaHHS TIpO pEMEHl1 Oe3IeKH; alKo3aMKu
(TexHoJIOT1s, SIKa MPU3HAYECHA 3MEHIIINTH KIJIbKICTh BUTIAAKIB BOJIIHHS Y HETBEPE3OMY
BUTJISIAL); pOTOpasapu; BEIOCUIICIHI IOJIOMHU.

Cratuctuka CBIIUUTH, W0 3arajbHa KUIBKICTH CMEpPTEH Ha Joporax
CKOPOTHJIOCS, HE3BAXKAIOUM Ha 30UIBILICHHS MAapKy TPAHCHOPTHUX 3aco0iB. CTaHOM
Ha modatok-cepeauny 2010-x IIIBemiss mMae OIUH 13 HAWHUKYMX [MOKA3HUKIB
cmeptHOcTi Big ATII (3 13 100 Tucsy) y CBITI 1 LI TEHIEHLIS 30€pIra€ThCsl.

Royal Society for the Prevention of Accidents (RoSPA) — KopomiBchke
TOBApUCTBO 13 3amoOiraHHs HENaCHUM BUIaJKaM, OpUTaHChbKa OJarojaiiiHa
oprasizaiiisi, METOI0 fKOi € TOpPSITYHOK >HUTTIB Ta 3amoOiraHHs TpaBMam, SKi
B1IOYBAIOTHCS BHACIOK HEMIACHUX BHITQJKIB. Y CIHIIIHO MPOBOAUTH KamImaHii 3
NMUTaHb OE3MEeKU JOPOKHBOTO PYyXy, Y TOMY YHCII CHpUSE 3alpPOBAKEHHIO
3aKOHOJIAaBCTBA TMpPO 3a00pOHY BOJUTH aABTOMOOUIb y HETBEPE30OMY BUTJISII,
000B'A3KOBE 3aCTOCYBAaHHS PEMEHIB Oe3MeKu Ta 3a00poHy Ha MOO1IbHI Tesne(oHH il
yac BOAIHHA. OQiiitHO MATPUMYETHCS KOPOJIEBOIO 1 KOPOJIBCHKOIO CIM'€I0, JaHa
oprasizaiiisi BTUTIO€ B JKUTTS YHUCJICHHI MpoeKkTh. BoHa ToToBa CHiBIpaItoBaTH 3
IHIIUMH opraHizamismMu. KoMmaHis Mae BeTWYe3HUN JOCBIJ 1, BIJMOBIIHO, BEJIUMKUN
BILIUB y KpaiHi [1].

Dansk Fodganger Forbund (/lanceka denepaitis mimoxoxaiB Oysia 3acHOBaHA y
2005 porii) — rojoBHa MeTa Oprasizailii 11e 3a0e3rneueHHs 0e3neKu MMoXoIiB. Yci ii
3aX0JM CHOPSIMOBaHI Ha TIJABHINCHHS Oe3rexku mimoxoAiB. Opranizaiiss BCUIIKO
OopeThCsl 3 YCIM THUM, IO MOXE MEPEIIKOAUTH Oe3nell AOPOKHBOIO PyXH Ta
HAMara€eThCsl MPOBOJUTH aKIlii, IO CHPHUSIOTH HABEICHHIO TOPSANKY Ha JOporax:
BEJIOCUIICIUCTH, CMITTS, IIPUIIApKOBaHI aBTOMOOLII, JICH, BHBICKH, OTOPOXI,
HenpuOpaHuii cHIr Tomo. Hamaraerbcss JOMOTTHCS TOTO, 100 MIMIOXO/IIB MOBaXKaJIH
SK PIBHUX YYaCHHKIB JJOPOKHBOTO pyXy. Opranizaiiisi IpoBOAUTH PI3HOMAHITHI Mpec-
peni3u Ta iHmI 3axoau. OpraHizaiisi CTaBUTh Mepea cOO0I0 KOHKPETHI 3aBAaHHA Ta
npobsieMu, 3 SKUMH MOXYTh 3ITKHYTHUCSA MIIIOXOAM, MPONOHYE CBOI pIIICHHS,
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OpraHi3oBY€ [HCKYCIii, CITIBOpAIIOE 3 OpraHaMH JEp>KaBHOI BIAAW Ta I1HITUMHU
oprasizaiisimu [2].

Association Nationale des Victimes de la Route (JIrokcemOypr) — acoriariis
KEPTB JOPOKHIX MPUTOJ] OE30IIaTHO HAJla€ JOMOMOTY JIIOJSM, K1 MOCTPAKIAIU Yy
JTII. Acomiaris 3axumae npasa keptB JTII Ta mokpaiiye yMOBH iXHBOTO JKHTTS.
daxiBli oOpraxizamii BeAyTh MCUXOJOTIYHUN CYINPOBI MOCTPOXKIAUIMX Ta IXHIX
pOINYIB, TOTIOMAraroTh MOJ0JIATH IIOK, TAKOXK JOTIOMAaraoTh CBiikaM aBapiil. bepyTb
y4acTh Y aJMIHICTPaTHUBHO-COLIAIbHOMY CYIpPOBOALI (JOmOMOra NpH HamHMCaHHI
JOKYMEHTIB JUJIsl TOMNIiIii, BUPINICHHA NHUTaHb CTpaxyBaHHsS, OpTaHi3alis pi3HUX
eKCIIEPTU3), IPOBOJATH 3aHATTSA 3 PEIHTErpalli y TpyAOBY IISIbHICT a00 HaBUYaHHS
tonjo. Taka MopanbHa Ta IOpUIUYHA JONOMOTa Jyxe BaxkiauBa. J[yig OaraTbox
NOCTPAXKIAIMX LIs1 OpraHi3amis Ja€ MIaHC YHUKHYTH 130JIAL1i, OpraHizoByoun Oeciiu
Ta 3yCTpiul, J€ IO MOXKYTh MOJAUIMTHUCS CBOEIO 01/1010 Ta IOTIOMOI'TH 1HIIUM.

Takox NPOBOAUTUMETHCS BEJMKAa poOOOTa 3 HACEJNCHHSM, 3 MPOQIIaKTUKH
JTII, opraHizoBYIOTbCS 3yCTpiul MOCTPAKIAIMX 13 MOJIOA0 Ta JiThMu. Kiry6
VIOPABISIETbCSL  PAJIOl0  JAUPEKTOPIB, 3aiiMa€ aKTUBHY COILIAJbHY Ta TMOJITUYHY
no3uii. 3acHoBanui me 1992 poky [3].

Association Prévention Routicre (®paniist). Acomiaiisi 6€3MeKu JOPOKHBOTO
pyxXy — neBi3 opranizamii: «JlisiTu pazom, 100 3MIHUTH TOBEIIHKY Ha JOpPO31».
Bupi3HsieTbcss  opraHizailisi  Jay’Ke€ 3JIaro/PKEHOI0  CHCTEMOIO  YIpaBIiHHA —Ta
CTPYKTYpOIO, Ma€ BIJIIJIEHHS Maike Ha Bciil Teputopii Opanirii.

Benuky yBary opranizaiiisi IpuIiIsie MiBUILCHHIO PIBHS OCBITH 100 O€3MEKH
JIOPOKHBOTO PyXy (3a JOMOMOTOI0 PI3HUX aKI[ii y IMIKOJaxX), MpOeKTaM MpPOTH
BXKMBAHHS QJIKOTOJI0 MOJIOAUMHU BoAisiMU. Cepejl KOHKPETHUX 3aXOiB: MPOIO3UIIS
MPONTH TECT HA 3HAHHS MTPABWII IOPOKHBOTO PYXY B IHTEpHETI [4].

Irish Road Victims Assosiation. Acoriaiisi &epTB AOPOKHbO-TPAHCIOPTHUX
npurop (Ipnmanpgis) — me HeypsAoBa opraizaiis, sfka MIATPUMYE CiM'T THX, XTO
3arMHYB a00 MOCTPaKJIaB BiJ JOPOKHIX 31TKHEHB, a TAKOXX IIPOBOJMTH KaMIIaHIi 3a
CIPaBEJIMBICTh HA JIOpOrax Ta BU3HAHHS MPaB KEPTB JIOPOKHBO-TPAHCIIOPTHUX
npuroji. BoHna npoBoANTh KaMIIaHilO 3a CIPaBEUIMBY CUCTEMY MPABOCYIS 3 OlIbII
«IPO30PUMM» PO3CIiAyBaHHs. BoHa moMaraeThcsi HafaHHS MIATPUMKH Ta BUSHAHHS
KEPTB TOPOKHBO-TPAHCIIOPTHUX TMOIH, a TAKOXK MIATPUMYE MOMTUPEHHS CBOEYACHOT
1H(DOopMaIrii mpo Te, XTO MOCTPAXKIAB BHACHTIIOK TOPOKHBO-TPAHCTIOPTHUX TPUTOJT TA
TpaBM.

Opranizanis HaJga€ MOpPAJIbHY MIATPUMKY >KEpTBaM JIOPOKHBOTO pyXy.
Acoriartiis 00'enHye Tpymy Jrofed, 06arato 3 SKUX BTPaTHIM OJIU3bKY JIOJUHY Y
pesyabrari ATII un cami oTpuMaiiu mopaHeHHs. Acoliallis ipJaHAChKUX acoliaii
XKEPTB JOPOKHBO-TPAHCIIOPTHUX MPUTOJT € WIEHOM €BpoIeichkoi deepallii xkepTB
nopoxxkHbo-TpancnopTHux npuros (FEVR), a Takox € unenom ['mo0GanbHOTO0 anbsHCy
HEYPSJIOBUX OpraHizailiii 3 6e3neKu JOPOKHLOTO PyXY Ta )KEPTB IOPOKHBOTO PYXY.

Opranizaiiis ycusiko miarpumye 0e3neky Ha goporax [S].

Veiligverkeer. besneunuit tpadik (pyx). ['omoBHa mera 11i€i opranizaiii —
MOO1TI3yBaTH JI0eH Ta iHII 00 eaHanns y Higepiannax s mokpamieHHs 6e3nexu
Ha qoporax. Oprasizallis IpaIroe 3a IBOMa HAMPSIMKaMU — 3 OJTHOTO OOKY, IpoIarye
Oe3meuHy TMOBEIIHKY YYacHHUKIB JOPOXKHBOIO PyXy 3a JOMOMOIOI0 OCBITH Ta
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iH(popMalii (MoYMHAIOUM 3 AITeH Y MOYATKOBIM IIKOJI Ta 3aKIHUYIOYM y4YaCHUKAMU
JOPOKHBOTO PyXY MOXMJIOTO BIKY). 3 1HIIIOTO OOKY, OpraHizallisi cama 3aj1yyae JIIoaeu
Ta opraizamii J0 aKTHBHOI poOOTH 3 OC3MEKH JOPOKHBOTO PYXy Y CBOEMY
CEpENOBHII: Yy IIKOJI, Y pailoHl, y OJIHOMY 13 ii MICIEBUX BIJiJICHb. [xHe rojgoBHE
racio: «KoxeH moBepTaeThCs 10JI0MY» [6].

Félag islenskra bifreidacigenda or FIB (Icelandic Automobile Association).

Icmanaceka ABTOMOOIIEHA Acoliiallis — Heypsi0oBa OpraHizaiis, sika, ik BUTHO
3 Ha3BU 00'eHye aBTOMOOLTICTIB. KpiM TOro, 1m0 opraHizalis CHpuse BUPILICHHIO
CYTO TEXHIUYHUX 3aBJlaHb, JIOMTOMAararo4i aBTOMOOLTICTaM B OCHAIIEHHI aBTOMOOLIIB,
BOHA TPHUIUILE BEIWKY yBary Oe3meri Ha Joporax Ta IOKpAalleHHI0O HAaBHYOK Ta
KyJIbTypU BOJIHHA. Y cdepi O6e3nexu [P criBmpalfioe 3 iHIIMMH OpTaHi3alisiMi — 11e
OJIVH 13 HaBAXJIMBIIIKUX HAMPSMKIB I1sUTbHOCTI OpraHizaiii [7].
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VIIK 656.06
MIIBAIIEHHS BE3MEKH OB'E€KTIB JJOPOKHLO-TPAHCIIOPTHOI
THOPACTPYKTYPH

Kaumuyk P.A., cTyneHT,
TiroBa JI.JI., K.T.H., TOIIEHT
Hayionanvrnuii ynisepcumem diopecypcie i npupo0okopucmyseaunHs Ykpainu
email: L_titova@nubip.edu.ua

Bunukna npobiiemMa, moB’si3aHa 31 CTAaHOM aBapiifHOCTI Ha 3yNMUHKAaX MiChKOTO
IPOMAJICBKOTO TpaHCHIOpTy. Y BiAnoBigHOCTI 3 Metoaukoro [1] pusux JTII nHa
3yNUHKaX TPOMaJCbKOTO TPAHCIOPTY COILANbHO 3HAUYIIUH, TSHKKICTh HACTIAKIB —
0COOJIMBO BakKa, a WMOBIpHICTh — BHCOKa. OpHAaK, Ha JaHUN MOMEHT HE ICHYE
METOJMKH, 3a JOIOMOIOI0 SIKOi MOXKHa OyJio O OIIHUTH pPiBeHb 3a0€3IMeUeHHS
Oe3MeKH Ha 3yMHUHKaX.

3 2020 poky psAI YHCICHHHUX POOIT, MOB’S3aHUX 3 OpPraHi3aIli€lo PoOOTH
3YMUHOYHUX TYHKTIB 1 3a0€3MeUeHHsIM O€3MeKH TMacaKupiB, IO OYIKYIOTh
TpaHcnopT. Lle moB’s13aH0 3 OaraTroYnCceNbHIMH BHUIMAIKaMU Hai3Qy Ha MIIMIOXOAIB Ha
3YMHUHKAX.

HaykoBusiMu posrisiianucs NUTaHHS 3HUXKEHHS 3aTPUMOK TPAHCIOPTY,
BPaxOBYIOUM BUMOTH O€3MEKH, IO MPEa SIBISIOTHCSA 10 3YIMUHOK. THM HE MEHIE B
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poOoTax He po3pOoOJICHI KOHKPETHI METOJWKH OIIHKK OE3MeKH JaHOro 00’ €KTa
TPaHCIIOPTHO1 1HPPACTPYKTYPH.

Onucana cucTeMHa MOJICTb JIsUTBHOCTI OpraHi3alii 13 3a0e3reueHHs] Oe3MneKu
JIOPOKHBOTO PyXy, 3a JOMOMOTOI0 SKOi B TIOJANBIIIKA TpoIeaypi MoOyaoBU
KOMIUIEKCHOI OITIHKH 3aXOJ[iB MpOorpaMu 3a0e3MedeHHs OE3MeKH JOPOKHBOTO PYyXY,
110 BiJITpa€e MEHTPAIbHY POJIb MPH BU3HAYCHH1 PiBHsI O€3IEeKU JOPOKHBOTO pyXy [2].

[ToGynoBa KOMIUIEKCHOI OIIHKHA 3IIACHIOETHCS 3a JIOTIOMOI'OK) MATPHII
JoTiyHO1 3TOpTKU. [l OIiHKM YOTHPHOX HampaBJeHUX diii oOpaHa OiHapHa
CTPYKTYpa, ITIOKa3aHa Ha PUCYHKY 1.

KO
1 l 1
012 O34
- O1 1 O3
02 -+ 04

Pucynok 1. BiHapHa cTpyKkTypa 1Jisli YOTHPbOX HANIPAMIB JiSlJIbHOCTI

VY BIANOBIAHOCTI 3 PO3POOICHOO MPOLEAYPOIO KITBKICHI OLIIHKU JISJIBHOCTI 3a
HaIlpsIMKaMH TEPETBOPIOIOThCA Yy OanbHI OIIHKH. B y3aranbHeHy OLIHKY JABOX
HaIlpaBJIeHb CIIOYATKY 3rOPTal0ThCs OaabH1 OLIHKH MEPIIOTo Ta APYroro HanpaBieHb
Ta OaJbHI OLIIHKA TPEThOrO0 Ta YETBEPTOrOo HampaBiieHb. [loTiM Bxe (opmyeTbes
KOMILJIEKCHA OL[IHKA JISJIBHOCTI.

IIpu OinbmioMy acnekTl (YyHKIIOHYBaHHS BHKOPUCTOBYIOTHCA HAOOpHU
PI3HOMaHITHUX TOKAa3HHKIB, SIKI MOXYTh XapaKTEpU3yBaTUCA K SKICHUMH, TaK 1
KUIbKICHUMHU OIliIHKaMH. CTPYyKTypa CHCTEMH OIIHOYHHX KPUTEPIiB, K MPABUIIO, €
0aratoypiBHEBOIO.

VY CBITOBIM MPAKTHUIll JTOCUTH YaCTO 3yCTPIYAIOTHCS BUMAJKU TEPOPUCTHUHUX
aKTIB Ha 3yNUHOYHHUX MYHKTax, KOJIM aBTOMOOUIb BPI3a€ThCSl B CKYMUEHHS JIIOJIEH.
[le#t Meron aTaku BIAOMUM JOCHTH JaBHO, MOro Ha3uBalTh carramming ado
vehicleramming (Tapan aBTomo01151M) [3].

Crnerncnyk0am Ha0araTo CKJIaHINIE TPOTUCTOSITH TAaKUM TEpaKTaMm, YUM,
HaIMpUKIag, BUOyxaM: ajke O00MOY MOKHA BUSIBUTH 3a JIONOMOTOI0 METaJIoNIyKayda
ab0 HaByaJIbHOI COOAKM — 1 TAaKUM TepakTaM, SK MPaBUIIO, IepeadadyaeTbes
MJIaHYBaHHS, SIKE MOYKHA BiCITIAKYBaTH.

JIist BU3HAYEHHS! KOMIUIEKCHOT OLIHKM pu3uky BUHHMKHEHHs JTII HeoOXimHO
OIIIHUTH Macy KOXKHOTO eJeMeHTa OOJaJHAaHHS Ha KOXHIM OUISHIN BYJIUYHO-
nopoxkHbo1 Mepexi (mam — BJIM). OnHak, BpaxOBYIOUM HEIOCTATHIO KOPEKTHICTD
JaHUX, HEOOXIAHO MPOBECTH OKPEMO SIKICHY OIIIHKY Barn KOHKPETHOTO €JIeMEHTa
oOnanHaHHs Ha KOXHIM ausaHil B/IM cknagno. B nbomy BUMangky B sIKOCTI OI[IHKH
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(Barm) BUKOPHCTaHI KUTBKICHI JJaH1 TIO €JIEMEHTaM OOJIaIITyBaHHs Ha KOXKHIN JTUTSHIT
BJIM, Ha OCHOBI SIKMX 1 BH3HAYA€ThCSA JOJs (Bara) KOXKHOTO BHJIY €JIEMECHTIB
oOJIaITyBaHHS.
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VJIK 656.051(7/8)
CYYACHI IIIXO/IM MO0 3ABE3NEYEHHS BE3IMEKHT
JTOPOKHBOI'O PYXY Y CIIA
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Hayionanvnuii ynisepcumem 6iopecypcis i npupoooKopucmyeaHHs
e-mail: kolosok@nubip.edu.ua

Maiike 95 BiJICOTKIB CMepTEl Ha TpaHCIOPTI BiAOYBalOThCS Ha BYJIHUIISX,
JIOpoTax Ta aBTOMAricTpaisix AMEpUKH, 1 IXHS KUIBKICTh 3pOCTa€. 3a OIIHKAMHU, Y
2020 pomi B aBTOMOOUIbHMX aBapisx 3aruHyno 38 680 mromeit. 3a oriHKamu, y
nepiriit mosoBuHi 2021 poky 3arunyno 20 160 oci6, mo Ha 18,4 BijgcoTka OuIbIIe
HDK 3a mepun micte MicsiiB 2020 poxy. | mopoky MinbiOHM JHOJEH 3a3HAIOTh
CepHO3HUX 1 YaCTO HE3BOPOTHUX TPABM.

BpaxoByroun Taky TeHaeHiito, MinicrepctBom TpancnopTy CIIA po3pobieHa
HamionanpHa crpareris Oesneku jaopoxkHboro pyxy (NRSS), ska omnucye
KOMILJIEKCHUM Tiaxia MiHicTepcTBa O 3HAYHOTO CKOPOYEHHS CEpHO3HUX TpaBM Ta
CMepTel Ha aBTOMAaricTpaisix, 10porax Ta BYJIHIISIX KpaiHH.

HamionanpHa cTpateris 6e3meku JOPOKHBOTO PYXy BCTAHOBIIIOE OaueHHS Ta
MeTy 3a0e3neueHHs Oe3NeKu JOopir KpaiHu, OpuiiMae NpUHIMON O€3MeYHOro
CHUCTEMHOT0 TIAXOAy [JIsi KEpiBHMIITBA [isIMH IIOAO 3a0e3nedeHHs Oe3MeKu Ta
BH3HAYa€ KPUTHYHI Ta BaXKJIUBI Jii, K1 HEOOXIIHI JJII JTOCATHEHHS I'ITH OCHOBHHX
1iyeit: 6e3neuHiri oA, Oe3MeuHini JOpord, 01Tl 6e3MmeYHi TpaHCIOPTHI 3aco0u,
Outbmr O€3mevHl MIBUAKOCTI Ta JOTJSA Tichas apapii. Y 1[bOMY JOKYMEHTI
BUCBITJIIOIOTECS HOBI MPIOPUTETHI [ii, IIO CHOPsIMOBAaHI HAa BUPILICHHS HAMOLIBII
3HAYHUX 1 HEBIAKIATHUX MPOOJIEM, 1 TOMY OUIKYETHCS, 1110 BOHHM MaTUMYTh CyTTE€BUMN
BIUITMB. Y HBOMY TaKOK BIJ3HAYAIOTHCS MOMITHI 3MIHHM Yy ICHYIOUUX MpaKTUKax Ta
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MIX0/aX.

MinictepctBo Tpancnopty CIIA BUKOPUCTOBYE O€3MEUHUNA CUCTEMHMM M1IX1]]
K KEpIBHY MapaJurMy s 3a0e3nedeHHs] 0e3MeKH JOPOXKHbOIo pyxy. BiH 1CTOTHO
BIJIPI3HSAETHCS BT TPAAMIIIHHOTO MiAXOMY A0 3a0e3nedeHHs O€3MeKH TUM, 110 BU3HAE
SK JTFOJICbKI TIOMUJIKH, TaK 1 BPa3JIMBICTh JIIOJUHH, 1 pO3po0IIsie QyOI0dy CUCTEMY
JUTSL 3aXUCTY BeiX. 3 MeToro sik HaiioHansHOT cTparterii 6e31neku JOPOKHbBOIO PYyXY,
Tak 1 mortoyHux nporpam Oesneku [enaprament tpancnopry CIIIA BuzHae
Oe3lmeuyHuid CHUCTEMHMM IMAXiJ SK TakWi, IO OXOIUIIOE BCl 3aXO0JM MO0
3a0e3neyeHHs] Oe3MeKH JOPOKHBOTO PyXy, HEOOXiAHI IJs JOCATHEHHS METHU
HYJTBOBOi KUIBKOCTI CMEPTENbHUX BHIMAJKIB, BKIIOYAIOYM MPOTpaMHu Oe3MeKH,
OpIEHTOBaHI Ha 1H(PPACTPYKTYpYy, MOBEIIHKY JIFOACH, BIAMOBIMAIBLHUN IOTIISAI 3a
aBTOMOO1JIEeM Ta TPAHCIOPTHOIO Taly33i0, a TAKOXX pearyBaHHS Ha HaJI3BHYaiHI
cutyanii. be3neyHuii cucTeMHMI MIAXiA 1 MOJITUKA OE3MEKU TOPOKHBOTO PyXy
OXOIUTIOIOTh YCIX YYaCHUKIB JOPOKHBOTO PYXy y BCIX CHUIBHOTaXx Ta OaraThoxX
JHOJIEH, SIKI BAKOPUCTOBYIOTH IOPOTH Ta BYJIUII O€3 aBTOTPAHCIIOPTY.

besneunnii cucTeMHMI MiaXi1 BKIOYA€E TaKl OCHOBHI MPUHITUIIH:

1. CmepThb Ta cepio3HI TpaBMU Hemnpunyctumi. Xoua aBapii HeOaxaHi,
Oe3neyHuil CUCTEMHUHN MIIX1] BiJIa€ MPIOPUTET YCYHEHHIO aBapii, Kl MPU3BOISThH
JI0 CMEpTI Ta CEpHO3HUX TPaBM, OCKUIbKH TiJ] 4ac BUKOPUCTAHHS TPAHCHOPTHOI
CUCTEMU HIXTO HE TOBUHEH MOCTPaXIaTH.

2. Jlromgn poOnsaTe nomuiku. Jltogm HemuHyde OyayTh POOWUTH MOMHUIIKH Ta
OpUiiMaTH pILIEHHS, AKI MOXYTh MNPHU3BECTH [0 aBapid abo copudatrh iM, aie
TpPaHCIIOPTHA CHUCTeMa MOXKe OYTH CIpPOEKTOBaHA Ta eKCIUTyaTyBaThUCA 3
ypaxyBaHHSIM TI€BHUX THIIIB Ta PIBHIB JIIOJICBKUX MOMMJIOK 1 JI03BOJISIE YHUKHYTH
CMEPTI Ta CEpHO3HUX TPABM Yy pa3l aBapii.

3. Jlromm BpaznuBi. Jlrogu maroTh (Pi3uyHi 0OMEKEHHs, 00 BUTPUMYBATU
CWJIM 3ITKHEHHSI JI0 TOTO, SIK CTAHEThCS CMEPTh UM CEpHO3HA TpaBMa;, TOMY BKpai
BOXJIMBO CHPOEKTYBATH Ta EKCIUIyaTyBaTh TPAHCIOPTHY CHUCTEMY, siKa Oyne
OpIEHTOBaHA HAa JIIOAMHY Ta BPAaXOBYBATH BPAa3NMBl MICILA JIIOAUHHU 3 TOYKH 30Dy il
db13ioorii.

4. Po3noais BiAMOBiaabHOCTI. Bei 3a1iikaBieHi CTOPOHH, BKITIOUAIOUU YPsiI Ha
BCIX PIBHAX, NPOMHUCIOBICTh, HEKOMEPIIIHHI/MPONAraHIuCTChbKi  opraHizaiiii,
JOCIIITHUKIB Ta TPOMAJCHKICTh, )KUTTEBO BAXKIIWBI I 3aM00ITaHHS CMEPTEIbHUM
BUIAJKaM Ta CEpHO3HUM TpaBMaM Ha JOpOTax.

5. Dbesneka mpeBeHTMBHA. HeoOXiAHO BUKOPHUCTOBYBATH  3allO01XKHI
IHCTPYMEHTU ISl BUSIBJICHHS Ta BHpILIEHHS MpoOieM Oe3neKku B TPaHCHOPTHIN
CUCTEMI, a He YeKaTH BUHUKHEHHSI aBapiil Ta pearyBaTv Ha HUX MICHS I[OTO.

6. HamiiiHicTe. 3HIKEHHS PU3MKIB BHUMAarae 3MIIHEHHS BCIX YacTUH
TPAHCIOPTHOI CUCTEMH, 00 y pa3i BIAMOBHU OJHI€] YACTUHM 1HII YACTHHH, SIK 1
paHilie, 3aXHINaiy JIOACH.
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) CEKLIA
HAJIIFHOCTI TPAHCIIOPTHHX CHCTEM

YJ1K 629.3.07:658.818.3
OCOBJIUBOCTI TAPAHTIMHOT'O OBCJIYITOBYBAHHSI ABTOMOBLIIB

HoBuubkmuii A. B., K.T.H., IOIICHT,
orpednsk 1O. B., cTyeHT,
Cpomako B. M., cryaeHt
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
E-mail: Novytskyy@nubip.edu.ua, nicolas14231327@gmail.com

YMOBH TapaHTIMHOTO OOCIYrOBYBaHHS BH3HAYAIOTHCS EKCILTyaTal[liHOIO
JIOKyMEHTAII€I0 BUPOOHMKA, a TAKOX BIIOOpa)k€Hl B JIOKYMEHTax IpH MOKYIIIII
aBToMoOUIsA. [apaHTiitHi 3000B’si3aHHS BUPOOHMKA TIONIMPIOIOTHCS HA HOBI
aBToMoOim Suzuki, mo mpumbani B odimiiiHiii auaepebkiit mepexi JIT «ABTO
[aTepHenmHIy, 3rigHO 3 TepMiHAMU Ta yMOBaM, sKl BKa3zaHi B «l apaHTiiHIA Ta
CepBICHIM KHIDKII [1].

Kopnopauis «SUZUKI Motor Corporation» rapaHTye BHCOKY SIKICTh
aBToMoOUIsE Suzuki Ta BIICYTHICTH A€(PEKTIB BUPOOHUYOrO MOXOMIKEHHA (IeeKTy
MatepianiB  ab0 CKIaJaHHs) MPOTATOM TapaHTIHOrO MepioAy eKCIuTyaTamii
aBromoOuIss Suzuki. ['onoBHa BuMora a0 BracHuka aBTOMOOUISI — JOTPUMAaHHA
BHUMOT 3 eKCIUTyaTallii aBTOMOOUIs 1 CBOEYACHOTO Ta B MOBHOMY O0Cs31 MPOBEIEHHS
poOIT 3 perjgaMeHTHOro TexHiuHoro oociayroByBanHs (TO), mo HaBeneHi B
«lHCTpyKIiT 3 excrutyartartii» [2]. Caix 3a3HaunTH, 1o kopnopaiis «SUZUKI Motor
Corporation» rapanTye, 1110 y pa3i BAHUKHEHHS HECHPAaBHOCTI a00 » BiJIMOBH, IO
MianagaloTh M TapaHTidHI 3000B’s3aHHsS BupoOHuKa, aBTOpW30BaHI CEpBICHI
nentpu Suzuki gunmepcbkoi mepexi I «ABTO IaTepHenmHm O€3KOIITOBHO
BUKOHAIOTh HEOOXIJHMM pEeMOHT abo 3IIWCHATh 3aMiHy 3alacHOi YacTUHH
BUKOPUCTOBYIOUM OpUTIHANBHI jAeTani. BracHuKy aBTOMOOLIS Ciij mam’sTaTd, 110
npu upomMy, Mmeton Ta crnocid TO 1 peMOHTy OyJle BUBHAYaTUCS BUKIIOYHO HAa OCHOBI
TEXHIYHOT JOoKyMeHTamii aBromMoOuts Suzuki. Ilepen mnowatkoM eKcInTyaTarii
aBTOMOOLIS Suzuki, BrracHUK MOBUHEH BUKOHATH KiJIbKA BUMOT:

- O3HAUOMUTHUCS 3 TTpaBUJIAMH 1 PEKOMEHAIIISIMU 3 €KCIUTyaTallii aBToMo01J1s,
HaBeJIeHUMHU B «[HCTpyKIIii 3 ekcrutyaTalii» 1 «['apaHTiiiHiil Ta cepBICHIM KHUKIIIY;

- peTeNbHO JOTPUMYBATUCh MPaBUJI 1 pEKOMEHAIlIN B MPOIECl eKCITyaTalli
aBTOMOOLIIA.

["apanTiiiHi 3000B’s13aHHST HA peai30BaHUN aBTOMOOUTh Suzuki BUKOHYIOTHCS
npu J0TpuMaHHI BracHWKOM aBTOMOO1IS HACTYMHMX YMOB Ta BUMOT BupoOHuKa,
3rigHo «[HCTpyKIii 3 ekcrutyaTariii» 1 «['apaHTiifHii Ta CEpBICHIN KHUKIT»:

- HaJeXHE BUKOPUCTaHHS Ta JOIIST 3a aBTOMOOIJIEM Yy BIAMOBIAHOCTI 0
BUMOT, PEKOMEHJIAIllil Ta MpaBWJI eKCIulyaTallli, BHUKIaJAeHuX B «lHCTpykmii 3
eKCILTyaTarii;
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- CBO€YaCHE Ta B TOBHOMY 0OCs31 TPOBEACHHS KOMILIEKCY pOOIT 3
perjaaMeHTHOro0 O0OCIYyroBYBaHHSI aBTOMOOLIS Ta PoOIT 31 MIOPIYHOTO OISy Ky30Ba
aBTOMOO1JIS y BIJIMOBITHOCTI 3 IHCTPYKITISIMH, 1110 HaBE/CHI B;

- 30epexeHHs IOKYMEHTIB, 1110 MiITBEPDKYIOTh TPOBEJICHHS TapaHTIMHOIO Ta
pErIaMeHTHOT0 00CITyTOBYBaHHS Ta/ab0 PEMOHTY, OCKUIbKU y IEAKUX BUIAIKaX.

Binacauk aBTOMOOUISI Mae MIATBEpAUTH (haKT TNPOBEACHHS HEOOX1THOTO
oOciayroByBaHHs a00 pPEMOHTY. Y BHNAJAKy BHUSBICHHS MpPU PErIAMEHTHOMY
oOCIyroByBaHHI, JIarHOCTHUII 200 PEMOHTI aBTOMOOLJISI HECITPABHOCTEH, 110 BUHUKIIN
B MpOIIeCi eKCIuTyaTallii 1 He € BUPOOHUYNM Je(eKTOM aBTOMOOLIS, aje Kl MOXKYTh
NpECTaBIsITH HeOe3MmeKy MNpu MOAaNbLIi eKciulyaranii abo cTaTH MPUYUHOIO
MTOIIKODKEHHS JIeTajci un/abo cucTeM aBToMo011s, BiaacHuKk Hece BIAIMOBIAAIbHICTE
3a iX HeraiiHe YCyHEHHs Ta OIIaTy HEOOXiTHOTO IIOTOYHOTO PEMOHTY.

[Ipu BusiBIEHH1 OYyJb-SKOi HECHPABHOCTI a00 CHMIITOMIB IOJOMKH, BiacHuk
3000B’sI3aHUM SIKHAWIIBUAIIE HaAaTH ABTOMOOUIP Ha aBTOPWU30BAHUI CEPBICHMIA
HEHTP JIJIS 1arHOCTUKH, a TaKOXK BU3HAYEHHS Ta YCYHEHHS HECHpaBHOCTI. BiacHuk
aBTOMOOLISI MOBUHEH IOM SATaTH, IO €KCIUTyaTallisi HeCHpPaBHOTO aBTOMOOLIS 10
BU3HAYCHHS XapaKTepy Ta HACIIJIKIB HECIPABHOCTI Hemonyctuma. Bei pedextu, mo
BUHUKJIM YHACIIJIOK €KCIUTyaTallii HECIIPaBHOTO aBTOMOOUISI yCYBaIOThCS 32 PAXyHOK
Brnacuuka. Po3risiHemo iHGopMaliiro mpo 3arajibHy rapanTito aBToMo0i1st Suzuki [2].
3aranpHa rapaHTis Ha HOBHMM aBTOMOO1Ib CTAaHOBUTH 36 (TPUALSTH IIICTh) MICSIIIB
a6o 100 000 km nmpoOiry, B 3aJI€KHOCTI Bij TOTO, 1110 HACTAHE paHillIe, TOYNHAIOUHU 3
JIaTU TIOYATKY TapaHTIMHOTO TEPMiHY €KCIUTyaTalii aBTOMOO1IS.

I"apanTis Ha modapOyBaHHS Ta KOPO3it0 MOBEPXOHb CTAHOBUTH 36 (TPUALISTH
mricth) micsaui ado 100 000 km npobiry, B 3aJ€KHOCTI Bijl TOTO, III0 HACTAHE paHille,
MOYMHAIOYM 3 JaTH [OYaTKy TrapaHTIHHOrO TEepMIHY €KCIuTyaTalii aBTOMOO1JIA.
["apaHTig Ha aKyMYJISITOpP CTAHOBHUTH 2 POKU 0€3 0OMEXEHHS 10 MPoOIry aBTOMOO1IIS.
["apanTiiini 3000B’s13aHHS HA OPUTIHAJIbHI 3aIIaCHI YACTUHU Ta aKCecyapu aBTOMOOLIS
Suzuki BxmouaroTh [2]. OpuriHaiabpHi 3amacHi YaCTHHU Ta OPUTIHAIBHI aKcecyapu
Suzuki Oynu perenbHO po3poOieHi iHXeHepamMu Suzuki, OpoOWNIIIM HEOOXiTHI
BUNPOOYBAaHHS, BUTOTOBIISIIOTBCS KOMITaHiero Suzuki abo 3a J03BOJIOM Ta A
KOHTpoJieM kommaHii Suzuki, 1 choemiaJibHO NPU3HAYEHI MJii BUKOPUCTAHHSA Ha
aBToMOOUTsAIX Suzuki. 3acTocyBaHHS BUKIIOYHO OpUTIHAIBHUX 3allaCHUX YaCTUH
Suzuki Ta opurinanbHHX akcecyapiB Suzuki € 000B’I3KOBUM 3 TOUKH 30py BracHuka
3HM)KEHHSI 3arajIbHUX €KCIUTyaTallliHUX BUTPAT Ha aBTOMOO1Ib, a TAKOX 30€pEKEeHHS
rapaHTiiHuX 3000B’s13aHb BupoOHuKa.

lapanTis Ha opuriHajdbHI 3amacHi yacTUHU Suzuki, mo Oynu mnpuadaHi Ta
OIUIaY€H1 KJIIEHTOM CTaHOBUTH 6 (1icTh) MicaiiB ado 10 000 kM mpoOiry aBToMoO11s
B 3aJIC)KHOCTI BIJl TOTO, III0 HacTaHe paHimie. ['apaHTis Ha OpuUTiHAJIBHI aKcecyapu
Suzuki, mo Oynu npuadaHi Ta orJiayeHi KJIE€HTOM, CTAaHOBUTH 24 (ABaIUATh YOTUPH)
Micsaii 0e3 oOMexeHHs Mo TpoOiry aBTomMoOuIs. [apaHTis MOIIMPIOETHCS Ha
OpUTiHAJIbHI 3alacHi YacTHMHH Ta akcecyapu Suzuki, mo Oyiau peanizoBaHi Ta
BCTaHOBJICHI HAa aBTOPU30BaHOMY cepBicHOMY LieHTp1 Junepa Suzuki.

BrnacHuk mnoOBMHEH maM’siTaTH, IO TapaHTIMHUNA TEPMIH Ha OPUTIHAJIBHI
3amacHl 4yacTuHU abo akcecyap Suzuki MoOYMHAETHCS BiA JaTH MPUIO0AHHS Ta
BCTAHOBJICHHSI OPUTIHATILHOT 3aMacHOl YacTuHH a00 akcecyapa Suzuki y Jlumepa.
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Koxne xoHCTpykTHBHE pimieHHS Suzuki € pe3ynbTaTOM BHUBYEHHSI MOTPEO
HaIllUX KJIIE€HTIB Ta MPOMIILIO peTesIbHe BUIPOOYBAaHHS Ha HAMIMHICTD 3 METOHO
3abe3neueHHs Oe3nepeOiitHol excrutyaranii Bamoro aBromo6ins Suzuki [3].

BignoBimaneHa Micis  OpW IbOMY TaKOX  BIJIBOJUTBCS  IMEPCOHATY
aBTOpU30BaHUX cepBicHUX 1eHTpiB Suzuki gunepcbkoi wmepexi Il «ABTO
[HTEpHeHY, AKI HE JIMIE HAJal0Th KOHCYJbTAIli Ta CyNpOBOKYIOTh BiacHuka
NPy TapaHTIHHOMY OOCIyroBYyBaHHI aBTOMOOUIA, a € B JaHOMY BHUIIQJIKy
npencraBankoM kopropaii «SUZUKI Motor Corporation» [4].

Jlirepatypa

1. HoBumpkuit A. B., Kapabunbomr C. C., Pyxwuno 3. B. Opranizamis
cepricHoro BupoOHunrea. K.: HYbBIIlY, 2017. 221 c.

2. https://suzuki.ua/owners/warranty/.

3. https://a.storyblok.com/f/139974/x/b400bef40c/assist__warranty suzuki-1.pdf.

4. Pyxxuno 3. B., HoBumpkuii A. B. Ornsg TeopeTHUYHHX JOCIHITKEHBb
HajiliHOTO  (yHKIIOHYBaHHS cucteM «JIMC» mig  BIJIMBOM — TEXHIYHOIO
oOCITyroByBaHHsI 1 PeMOHTY. TeXHIYHMI CEpBIC arpoNpOMHCIOBOTO, JICOBOTO Ta
TpaHCIOPTHOTO KoMIuiekciB. XapkiB. 2016, Bumn. 2. C. 223-231.

THE EFFICIENCY AND RELIABILITY OF EV BUSES
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Sophie Liu, Ph.D. professor
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Email: sliu@oru.edu

Abstract: This article examines the effectiveness of electric buses compared to
diesel buses. A study in Bengaluru, India revealed that electric buses offer higher
profitability thanks to lower maintenance costs. Moreover, electric buses emit fewer
pollutants, making them a sustainable and environmentally conscious choice. They
also feature fewer moving parts, reducing the likelihood of malfunctions and resulting
in a quieter,less polluting ride. Nonetheless, limited range and charging infrastructure
present significant obstacles to their widespread adoption.

When comparing the practicality of electric buses, it is important to analyze its
cost effectiveness compared to diesel buses. The Bangalore Metropolitan Transport
Corporation attempted to calculate whether it would be worth replacing their diesel
buses with electric buses, they did a study shown in Table 1 for three months in the
city of Bengaluru, India. Electric buses have a higher initial cost when compared to
diesel engines, however their lower upkeep and greater popularity among the citizens
meant that the electric buses also had higher profits per day than their counterparts.
This profit was not enough to have a shorter return on investment period, but the
electric buses also have other benefits that may shorten the gap between them.

Besides having lower upkeep, the buses have smaller emission levels compared
to diesel powered ones. One diesel bus will emit approximately 77 tons of CO,,
whereas an electric bus, through charging and not through use, will release
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approximately 25 tons less than the former in a year. That number can be reduced
even more if the charging stations are powered by other means (such as solar power).

Cost Comparison Electric Diesel
Initial Cost $365,230.09 $103,481.86
Average Profits Per Day $118.30 $52.89

Net Annual Profit $46,182.68 $25,258.50
Return On Investment 7.90 years 4.09 years

Table 1 Bengalore Metropolitan Transport Corporation Data
(Values converted from INR to USD)

In addition to lower emissions, electric buses offer a range of other advantages.
With fewer moving parts than their traditional counterparts, these vehicles are less
likely tobreak down and easier to repair when issues do arise. Additionally, the reduced
number of moving parts results in quieter operation and fewer vibrations, creating a
more enjoyable ride for passengers while reducing noise pollution throughout the
city. However, there are also some potential downsides to electric buses. One
challenge is that they cannot be quickly refueled like diesel buses. Instead, they
require charging time and typically need to be plugged in overnight. Additionally, the
battery capacity of electric buses is limited by current technology. To achieve higher
capacity and longer operating range, more batteries must be added to the vehicle,
which increases weight and reduces passenger capacity. Overall, the decision to switch
to electric busesrequires careful consideration of these factors and others. While they
offer clear benefits in terms of emissions reduction and maintenance costs, the
limitations of current technology must be weighed against the specific needs and
demands of a giventransportation system.

Energy Density of Lithium-ion Battery Packs, 2008-2020
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Figure 1 Battery Density per Year

At present, electric buses represent only around 4% of the total global fleet
size, with significant hurdles to large-scale adoption. The primary challenges are
twofold: limitedrange and charging time, and insufficient charging infrastructure. In
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terms of the first issue, gasoline currently boasts an energy density of 9700 WH/liter,
whereas current battery technology falls short. To address this, there are two potential
solutions. The first option is to wait for scientific advancements to improve battery
technology, as depicted in Figure 1. By interpolating the data, it appears we are X
years away from reaching a reliable level for bus networks. Alternatively, technology
can be employed as a workaround to compensate for the low energy density of
lithium-ion cells. One such solution is wireless charging between vehicles, which
holds promise but requiresfurther safety testing and greater efficiency at high ranges.

However, it allows a bus that has finished its route to transfer extra energy to
another vehicle which boosts efficiency. There are also methods that use special
vehicles and external power cells, but with these methods there is no difference
between their powersupply and a redesigned bus with extra battery capacity. The other
advanced technology that can allow for electrical buses is induction charging
infrastructure under the roadways capable of charging while the vehicle is in motion.
These are separated intothree categories SWC, QWC, and DWC. The difference is
stationary charging, slow movement or fast, but all based on induction. The costs of
the relative methods are shown in Figure 2.
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2.00x10° |

1.50 x 10° |
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Figure 2 Costs of the relative methods

The chart clearly illustrates that, in general, the dynamic inductive charging
system is the most cost-effective solution when a sufficient number of electric
vehicles are employed. However, it is essential to note that these results are based on
specific example locations and are subject to alteration based on factors such as bus
routes, infrastructure, and location. Another potential solution is a boosted wired
charging rate,but this approach faces similar obstacles to the charging density problem
and is unlikely to be implementable anytime soon based on current scientific
understanding.

The current Electric Buses used in public transport are only just starting to see
major adoption in different cities. However, despite this they are showing promise
with a wide range of different applications of electrification of public transport. The
major different versions of EV Buses are: Battery electric buses (BEBS); these buses
are powered by a battery and are the most common type of electric bus used for
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public transport. They can be charged overnight or during the day using fast-charging
infrastructure. Hybrid electric buses (HEBs); these buses have both a battery and a
traditional internal combustion engine. The battery is charged using regenerative
braking, and the engine can be used to extend the range of the bus or provide additional
power. Plug-in hybrid electric buses (PHEBS); these buses are like HEBs, but the
battery can also be charged from an external power source, providing additional
flexibility and reducing emissions. Fuel cell electric buses (FCEBS); these buses use a
fuel cell to convert hydrogen into electricity to power the bus. They produce zero
emissions and have a longer range than battery electric buses, but they are currently
more expensive and require hydrogen refueling infrastructure. Trolleybuses: These
buses are electric buses that are powered by overhead wires, similar to trams or
streetcars. They are most commonly used in Europe and Latin America. These different
types of buses can be selected to choose the one that best suits the local needs and
available infrastructure. The country that has put the most amount of effort to building
an EV Bus fleet is China. China has 99% of all currently active Electric Buses in
operation and is expanding their fleet. The city of Shenzhen has committed to having
100% of their bus fleet be electrical. One of the current more popular models in
NorthAmerica is the Protera ZX5 which incorporates many innovative features. It has
a 340-mile range, streamlined frame, better shock absorbers for more frequent stop and
starts,and top of the line battery security, runs far quieter than its internal combustion
enginecounterparts and a production line designed to produce large batches far more
affordably for the consumer. There are 2 variants of the ZX5, the 10.6-meter and the
12.2-meter (35 and 40 ft) buses. These have different capabilities and can seat 29 and
40 people respectively. The charging times are shorter for the smaller bus, but this
comes with a tradeoff with having a shorter range. Using these numbers to estimate
industry standards and factoring things like regenerative braking, the modern Electric
Bus is at least competitive with its largely diesel counterparts.
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Hayionanvnuti ynieepcumem biopecypcia i npupoookopucmysanus Yxpainu,
e-mail: anbystry@ukr.net

Ponb niarHOCTHKHM, SIK HAYKOBOI JUCUUIUIIHM — MOJISITA€ y CTBOPEHHI TEOpli,
METO/IIB Ta 3ac001B BUBHAUEHHS TEXHIYHOIO CTaHy 00'ekTa 0e3 po30upaHHs abo npu
MiHIMaJbHOMY po30upanHi [1]. ['0JOBHHMM 3aBIaHHSIM TEXHIYHOI /1arHOCTUKU €
NIJBUILEHHS HAJIMHOCTI, pecypcy Ta e(EeKTUBHOCTI eKCIUTyaTamli MalluH.
HaiiBax1uBIIIUM NOKa3HUKOM HaI1iTHOCTI aBTOMOO1JIIB € BiJICYTHICTh BIJIMOB TIiJ] Yac
ix ¢yHKuioHyBaHHs (0€3B1JIMOBHICTh), OCKIJIBKM BIJIMOBAa MOXE€ NPU3BECTU O
HEBUKOHAHHS (PYHKI[IOHAIBHUX 3aBJaHb Ta €KOHOMIYHHUX BTpaT.

TeopernyHoro 6a3010 JUIsi BUPIMICHHS OCHOBHOTO 3aBJIaHHS TEXHIYHOI
JMIarHOCTUKU CTajla 3arajibHa Teopis po3Mmi3HaHHS 3pas3kiB. Pi3Hi anropurmu
pO3Mi3HAaBaHHS YacTKOBO TIPYHTYIOTbCS Ha JIarHOCTMYHUX Mojaensx. [lpu
OOTpYHTYBaHHI PIIICHHS BUKOPUCTOBYIOTHCS METOAMU TEOpli CTATUCTHYHUX PIIIEHb.
BukopucToByroun BKa3aHi METOAHM, CTa€ MOXIWBHM, 3 BHCOKHM CTyIIEHEM
HMOBIPHOCTI, TPOTHO3yBaTH MMOBIPHICTh 0€3BIAMOBHOI poOoTH 00'ekTa 3a yac t-
BEJIMYMHA, [0 CTATUCTUYHO XapaKTEPU3YETHCS BIJHOIICHHSM 4yuciaa 00'€KTIB M, sKi
0€3B1IMOBHO MpAaLIOBaJIM 10 HampauioBaHHA t, 70 00'eKTiB N, mpaue3gaTHUX Y
IOYaTKOBHUI MOMEHT (Tipu 1> ¢), p = m/n [1].

3aIMIIKOBUNA pecypce - MPOrHO30BaHUM TEPMIH O€3BIIMOBHOI pOoOOTH 00'€KTa
JI0 TIEPEXOAY /10 TPAHUYHOTO CTaHY, IO OOYHCITIOETHCS 3 MOMEHTY MTPOTHO3YBaHHS [2].

OCHOBHMMH 3aBJaHHAMHU TEXHIYHOTO JIIaTHOCTYBAHHS €:

- MOHITOPUHT TEXHIYHOIO CTaHy AaBTOMOOUIIB 3 METOI BCTaHOBJICHHS
BIJIMOBITHOCTI 3HAYEHb TTAPAMETPIB BUMOTAM TEXHIYHOI JOKyMEHTAIIi1;

- IepeBipKa CIPaBHOCTI (TOTOBHOCTI) aBTOMOOLIIB a00 11 CKIIaJOBUX YaCTHH 3
BHCOKOIO JJOCTOBIPHICTIO;

- IOIIYK A€(EKTIB 13 YCTAHOBJICHOIO MTUOMHOIO TIOLIYKY;

- BCTAHOBJICHHS MICIIsl Ta MPUYUHU BIIMOBH (HECTIPABHOCT1);

- 301p BUXIJIHUX JTAaHUX JJIsl POTHO3YBAaHHS 3AJIMIIKOBOTO PECYPCY CKJIaJA0BHX
YaCcTHH;

- MPU3HAYCHHS PEKOMEH/IAIIIH 3a pe3yibTaTaMu A1arHOCTyBaHHS BUY, 00CATY,
MICIISl Ta CTPOKY PEMOHTHO-00CIYyTrOBYIOUUX POOIT;
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JIJis KOXKHOTO aBTOMOOUISI, IO A1arHOCTYETHCS, MOBMHHI BCTaHOBIIOBATUCS
HOPMAaTHBHI MOKa3HUKHM HAAIMHOCTI IPH €KCILTyaTallii.

TexHiuHe M1arHOCTYBaHHS J1y>Ke BIUIMBAE HA IHTEHCUBHICTh BUKOPUCTAHHS, 1110
XapaKTepU3Y€eThCs KOSIIEHTOM TEXHIYHOI TOTOBHOCTI. IlomepemkeHHs BiIMOB, iX
OMEpPAaTUBHE YCYHEHHS 3HWXKYIOTh IPOCTOI aBTOMOOUIB 3 TEXHIYHUX MPHUYUH,
30UTBIIYIOTh X MPOAYKTHUBHICTh 1 SKICTh BHKOHAHHS TPaHCHOPTHUX pPOOIT, MIO
MO3UTHBHO MMO3HAYAETHCS HAa TEPMiHAX BUKOHAHHS, CIIPUSE€ OTPUMAHHIO J0JJaATKOBOTO
JI0X0JTy BUPOOHUKAMH MPOIYKIi (pUCyHOK 1).

ToMy miarHOCTYBaHHSI MPAKTHYHO 3aCTOCOBYETHCA B TOMY UM 1HIIOMY 0OCS31
IPU BCIX BUAAX TEXHIYHOTO 0OCITYrOBYBaHHS Ta PEMOHTI.

TEXHIYHA OJIATHOCTHUKA ——
l# A l

[Tepeanponaxue epiomuyne YcyHeHHs Pemo
MOHT
00CITyroByBaHHS 00CITyroByBaHH HEIO0JIaZ0K
' v .
3Gepiranms Ceprudikamnis OuiHKa Npy NOKYILI
TEXHIYHOTO CEepBiCy B)KUBAHOI TEXHIKU
\ 4 \4 v N
ITponax BixpeMoH- ITonepemxenns CkopodeHHs yacy [MinBumeHHs
TOBAHOI TEXHIKH BIIMOB TEXHIKHU IIPOCTOIB SIKOCTI PEMOHTY
v
[TigBUIIEHHS SKOCTI OtpuMaHHA cepTH- BusHaueHHS
MMATOTOBKHU Ta (bucaTa, J1OCH311 Ha 3aJIMIIKOBOI Ta
30epiraHHs TeXHIKU BUKOHAHHs POOIT MIPOAAXKHOI BapTOCTI

Puc. 1 — Posib TeXHiYHOI JiarHOCTHKHU Y MiIBUIIICHHI e(DeKTUBHOCTI po0OTH

aBTOMOOLTIB

BukopucranHss MeTOMIB  J1arHOCTYBaHHsSI  jomomarae  ¢opmaiizyBaTh
nporeaypu 300py, 00OpoOKU Ta aHaATI3y IOCBIAY CIEIIATICTIB 3 METOIO MEPETBOPEHHS
iX y (popmy, HaOLIBII 3pYUHY JUIsl HPUUHSATTS OOTPYHTOBAHOIO pilieHHs [3].

PesynbraTti gochipkeHb BIUIMBY €KCIUTyaTaliMHUX (DaKTOpIB HAa TEXHIYHUUN
CTaH aBTOMOOUTIB OTpUMAJIA MPAKTUYHE T1TBEPPKCHHS Ta BUKOPUCTAHHS B YMOBax
arpapHoOro BUPOOHUIITBA Ta €KCILTyaTallii aBTOTpaHCcopry [4].
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OuIbTp AJI1 OUUILEHHS OJIUB € OJHUM 3 HaWBaXJIMBILIUX E€JIEMEHTIB JIBUTYHA
BHYTpilIHbOTr0 3ropanHs (JIB3) mo6insHOr0 eHeprernyHoro 3acody (ME3), ockiibku
MIPAKTUYHO BCl HOTO PyXOM1 YACTUHU MOBUHHI OyTH 3MallleHl YUCTOI0 0JI1BoIO [1]. ¥V
BUIAJIKY BIACYTH MOIIKOMKEHHs (LIbTpa 3a0pyJHEHA OJMBA MOXE CTaTH OJHIEIO 3
IPUYMH 30UIBIIEHHIO 3HOCY pyxoMux aetaneid J[B3 1 BTpatu ioro mpare3gaTHOCTI
[2, 3].

HeoOximHo nmam’stat, mo (UIBTP AJIS OYMIICHHS OJMBU MPU3HAYCHHUM ISt
BUJIAJICHHS! 3a0pyJIHEHb, PO3MIp SKUX Moke cTaHOBUTH 20 mikpoH. Cmix gaTtu
BIIMOBIZb HAa 3alUTaHHS — SKI K 3a0pyJHEHHS MOXXE YJIOBIIOBATH (DIABTP IS
OUUIIECHHS OJIUBU?

[lepmr 3a Bce, — 1€ caxa abo X NPOAYKTH OKHCJIEHHsS 1 po3mnany onusH. Ilo
Jpyre — 1€ MeTajeBa CTPYXKKa, SIKa BUHHMKAa€ B IpOILECI TEPTS B Mapax MOPUICHb-
riib3a, MOPIIHEBE KUIblIe-T11h3a, KaHABKa MOPIIHA-TIOpIIHeBe Kiybiie. [lo Tpete — 11e
OpraHiyH1 JOMIIIKH J0 CKJIaTy SIKHX BXOJSTh 3aJMILIKH HETIOBHOTO 3rOpaHHs MajuBa
1 OJIUBH, a TAKOX MPOJYKTH X OKHUCICHHS.

3a0pyIHEHHS, 10 MOTPAIUISIOTh B OJIMBY, MOXKYTh MPU3BECTH 10 301TBIIICHHS
IHTEHCUBHOCTI 3HONIYBAaHHS J€Tajied, a 1€ MPU3BOJAUTH JO iX T'PAHUYHOrO 3HOCY 1
3MmeHIeHHs edexktuBHocTi podotn JIB3. ocsin Bukopuctanus ME3 moxkasye, 110
XapakTEepHUMHU O3HAaKaMH 3HWXKEHHs edextuBHOCTI [IB3 €: migBuieHa Butpara
najquBa Ta MOTOPHOI OJNMBH; CKJIAQHIIIANA 3alMlyCcK JBUTYHa TP HU3BKHUX
TeMIiepaTypax; HepiBHOMIpHa poOorta abo myMm aBuryHa. IlpeacTaBieHi Buile
NPUKIAAN — 1€ JIMIIE O3HAKH, SIKI MOXKYTh OyTH HACJIKOM BHUKOPHUCTAHHS (LIbTpa
JUISL  OYWIIEHHS OJIMBHM HU3BKOI SAKOCTI a00 3aMiHEHOr0 3 MOPYHICHHSIMHU
pexoMeHalii 3aBoay-supoonuka ME3.

Po3rinssHeMO MOKIIMBI HACIIKM BUKOPHUCTAHHS (DUIBTPIB JJISI OUMILICHHS OJIUB
HU3bKOi skocti. [lepmr 3a Bce, MOke BUHMKHYTH 3aKiuHIOBaHHS Aetaneil /[[B3. B
pe3ynbTaTi TepTs Aeraneil J|B3 3HauHa yacTHHA MEXaHIYHOI €HEPrii NEPETBOPIOETHCS
B TEIUIOBY, IO BUKIMKAE PO3IIMPEHHS a00 IMJIaBICHHA OKPEMHX KOMIIOHEHTIB.
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3axnuHioBaHHs Aetaneil J[B3 mpu3BoauTh ioro aBapiiHOl 3yHMUHKH 1 HEOOX1THOCTI
MPOBEICHHs KamiTaibHOro pemoHty. [lo npyre, BUKOpPUCTaHHS MOTOPHOI OJUBU
HU3BKOT SIKOCTI MOK€ NPHU3BECTH JI0 BUHUKHEHHS BIIMOB TypOOKOMIIpecopa.
MoTopHa o1Ba MOCTIHHO MOAAETHCA i TUCKOM B CUCTEMY ITiIIIUITHUKIB KOB3aHHS
TypOOKOMIIpecopa, a HasBHICTh B HMOTr0 CKJIaji PI3HOTO BHIY 3a0pyAaHEHb, MOXKE
MPU3BECTH JI0 1X 3aKJIMHIOBAHHS Ta BTPATU MPaIe3JaTHOCTI.

PosrasitneMo 0coOMMBOCTI KOHCTPYKLII (PuIbTpiB Ay oumieHHs onuB JIB3.
BoHH po3noaiIsFOThCS 32 TUTIOM KOHCTPYKIIii Ha HACTYIHI TpU BUM: (inbTpu SPin-
ON — Tak 3BaHI Ti, M0 HAKPYUYYIOTHCS; KapTPUIXKI 3 METAJICBHUMH €JIEMEHTaMHU,
KapTpUKi 3 TUIACTUKOBUMH eneMeHTaMu. KoHCTpykiis (iabTpa 3aBKIud MOBHHHA
BIJMOBIIaTH BHUMOTaM 3aBoAy-BupoOHHKa JIB3 abo x ME3. HeszanexHo Big Toro
AKUU TUN (UIBTpa OJMBH BUKOPHCTOBYeThCS B ME3J, ciig mam’sratu, mo ioro
KOHCTPYKIisl TOBUHHA OyTH TakKO, 100 3a0e3MeUnTH SKICTh (DUIbTpAlli OJUBU Ta
HaJiHy podoty JIB3.

Po3rnsHeMO KOHCTPYKIiO (inbTpa IS OYMIIEHHS OJMBH SPIN-ON KOMIaHii
WIX FILTERS Ta mnpoBememo anamiz Horo ckiaaoBux. llpokimanka ¢uibTpa
BUTOTOBJIEHA 31 CHellaJbHO  MmiaiOpaHoro  matepiandy, sKUHA  3a0e3nedye
repMETUYHICTh (UIbTpAa Ta CTIAKICTh JO 3MIHHUX TEIJIOBUX 1 MEXaHIYHUX
HaBaHTaXeHb. Kpwuimika ¢(inibTpa MOBUHHA MaTH SKICHY Ppi3b BHUCOKOI MIIHOCTI 1
3a0e3neyyBaTu MilHe 3’€qHaHHA 3 enemeHTamu JIB3. IlportuapenaxuHuil kiaman
(G1IpTpa BUTOTOBJIEHUH 3 THYYKOTO Marepiaiy 1 mae 3axumaru J(B3 Big panToBoro
nediuuTy OJMBUA TpH Horo 3amycky. buibmincts (ipM BHPOOHHKIB, BKIIIOYAIOYH
kommnanito WIX FILTERS, 3a6e3nedytoTb KOMIUIEKTYBaHHA (IIbTPIB  OJIUB
(GUIBTPYBAIBHUMH €JIEMEHTaMU, SIKI BUTOTOBJISIFOTHCS 3 BUCOKOSIKICHMX MaTepialiB,
10 aJanToBaHi J0 KOHKpeTHOro 3actocyBaHHs B3 1 ME3, 1 saBasitoThCs CTIKUMEU
JI0 BIUIUBY arpeCUBHUX XIMIYHUX KOMIIOHEHTIB CHUHTETUYHUX OJIUB. 3aroO01XHUN
KJanaH 3a0esneuye nojavy oiquBu B JIB3 HaBiTe mpu 3anmycky ME3 npu HU3bKHX
TeMIlepaTypax, a THUCK BIAKPUTTS KianaHa miaiOpaHuii g0 KOHKPETHOTO
3actocyBaHHs. [IpuTuckHa mpykuHa 3amobdirae moHaj JAOMYCTUMOMY MEPEMIIIEHHIO
KapTpupka QiIbTpa BCEPENUHI KOPIYCy Ta 3a0e3leuye repMeTUYHICTh BHYTPIIIHIX
eJIEMEHTIB QUIbTPYyBaIbHOTO eneMenTa. Kopmnyc ¢uibTpa oiuB CTIMKUN 10 Aii TUCKY
B CHCTEMI MAIlleHHS JIBUTYHA, JI0 BIUIMBY KOPO3ii Ta MEXaHIYHUX MOIIKOKEHb. 30BHI
bineTp modapboBaHuit MOPOMIKOBOIO hapOoto, 1o 3a0e3eyye HOTO JOBTOBIYHICTb.

B kopoOkoBux macnmsaux ¢imbrpax Spin-on dipmu WIX FILTERS moxyTh
3HAXOMUTHCS TpU THUMHM KiamaHiB. [IpoTuapeHaxHWI KiamaH, SK MPaBHIIO, Mae
BUTJIA TYMOBOI MeMOpaHH, IO TpUJIsTae A0 BHYTPINIHBOI CTOPOHH KPHIIKU
Hepo30ipHoTo GibTpa. MemOpaHa 3akpUBa€e OTBOPH, Uepe3 K1 MOKE HAIXOAUTH JI0
¢binpTpy OpynHa onuBa. OCHOBHUM 3aBJAHHSM NPOTUIPEHAXKHOIO KJlalaHa €
NEepeliKoia MOBTOPHOTO BUTIKaHHS OJIMBU 3 (puIbTpa MICAS BUMKHEHHS JBHUTYHA.
3acTocyBaHHS TPOTHUAPCHAKHOTO KiamaHa HeoOxigHe g UIbTpiB,  SKi
3aKpy4dyroThcs B Kopryc JIB3 300ky abo 3Bepxy. Skmo kopmyc (inbTpa OJMBH
MpAIfioe B PEXKUMI «KPHUIIKOK Bropy», (PyHKIIiI0 KjIamaHa YCIHINIHO BUKOHYE CHJIA
TSOKIHHS. 3aMO01KHUN KiaraH BCTynae B poOOTy, KOJIU (UIBTP OJMBHU 3a0HMBAETHCS B
pe3ynpTaTi HENOTpUMaHHS TEpMiHY Horo 3amiHu abo »x mpu 3amycky ME3 mpu
HU3bKIM TeMmiepaTypi, KOJM OJHMBa XOJIOAHA 1 TycTa. 3amoODKHUN KiamaH
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BIIKPUBAETHCS 32 PAaXyHOK 3O1IbIICHHS THUCKY, 1 MPU3HAYEHHUH i1 TOTO, 100
30UIBIIMTH TPOXIJIHICTh MOTOKY oJuBH B JIB3, KoM iCHye PH3UK HEIOCTATHHOTO
MaleHHs JAeTallel TepTs.

«Exo» kiamaH 3axMillae BiJi BUTIKAHHS OJMBHU 3 (UIBTpa MICIAS BUMKHEHHS
NBUTYHA. Tak¥uM YMHOM BIH Tpa€ poJib AHAJIOTIYHY POJIl MPOTUAPEHAKHOIO KilarnaHa,
ajie 3 TIEI0 PI3HUIICIO, IO «EKOY» KJIalaH MOMIMAEThCS y GIbTpl 3 OOKY, B sIKiil 0JIMBa
BXX€ B1A(IIbTpOBaHA, BIH IIOCTIHHO HAMOBHEHWH OJMBOIO 1 B yMOBax pPoOOOTH
JIBUTYHA, 1 TOJI1, KOJIK BiH He mpailtoe. [licns 3amycky aBuryHa « Eko» kiaman 3Ha4HO
CKOPOYY€E TPUBATICTH CyXOTO TEPTS MK B3a€EMOJIIFOYMMHU YaCTHHAMHY, OCKUTBKHU TIOTIK
OJIMBH IIBUIITIE TIOTPAIUISIE B IBUTYH.

Cnig mam’sitatv, WO NOpU TexHIYHOMY o6OcimyroByBanHi ME3 HeoOxigHO
nam’siTaTd, 10 OKpeMl TUNM (PUIBTPIB OJUB MOXYThb MaTH OJHAKOBI 30BHIIIHI
po3Mipu, aje aOCOJIOTHO Pi3HI (PYHKIIIOHAIBHI BJIACTHUBOCTI 1 MapaMeTpu
GIIBTPYBATILHUX €JIEMEHTIB.

Tomy, "acTo mNmpu BUKOPUCTAHHI HE OPUTIHAIBHOTO (IIBTpPa OJUB, MOXKE
BUSIBUTHCS, 1110 BIH HE Ma€ BIAMOBIIHMX KJamaHiB abo K #oro po0odi mapameTpu
3HAYHO BIAPI3HAIOTHCS B THX, sIKI HEOOXIIHI JIJIsi ONTUMaJIbHOI pobotu JIB3.
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oOagHaHHI BaXKKOT TPOMUCIOBOCTI [1]. 3 MeTor0 3axucTy BiJ TepeauacHOro 3HOCY
JBUTYHIB BHYTpIlIHLOTO 3ropaHHs ([IB3), HE0OX1HO PerysIsipHO OIIHIOBATH TEXHIYHUI
CTaH Ta 3MIHIOBaTH TMOBITPSAHI (UIBTPU BIANOBIIHO JIO PEKOMEHMAIl 3aBOIY-
BUpOoOHHKA. DYHKIIS MOBITPSHUX (PUIBTPIB MOJIATAE y BUJIAJICHHI MIHEPAIBHOTO MUY,
Caki, BYTUUUIA Ta 1HIIMX 3a0pyAHEHb 3 TOBITPs IEpe] MPOIeCOM MOro 3MIlTyBaHHS 3
NaJMBOM B cucTemi BrpuckyBaHHs. llomaganHs Oynb-sSikux 3a0pyaHEHb, HAaBIThH
HaiApiOHIMMX, B mwiiHApu JIB3 MoXe BUKIMKATH TMONIKO/KEHHS iX CTIHOK,
MOPIIHEBUX Kijielb 1 caMux nopiiHiB. [loBiTpsHi GineTpu miaBUINYIOTH pecypc B3,
3a0e3Meuyour HaJliiHUN 3aXUCT BiJI OTaIaHHs 3a0py/THEHb B CUCTEMU.

Ha cporoani icHye gAocuth 6arato TUMOPO3MIPIB (UIBTPIB, SKI MPU3HAYEHI IS
omHOro 1 TOoro >k JIB3, IO TOSCHIOETHCS, TEpIIl 3a Bce, OaKaHHIM BHPOOHUKIB
NPOAOBKUTH Horo pecypce. Cepell HUX ICHY€ Ba OCHOBHHUX THIH (DUIBTPIB. Y MEPIIOMY
3 HUX (QUIBTPYBAIbHUI €JIEMEHT 3aTHCKAEThCS KPHUIIKOIO Y3/I0BXK HOTO IMO3I0BKHBOI
ocl. 3a3BUuai, B LIbOMY BWIIQJKy NEpPIOJMYHICTh 3aMiHM (PUIbTpa Ha BAHTAKHOMY
aBTOMOOLTI CcTaHOBUTH Onm3bko 50 THC. kM mpoOiry. [IpakTuka mokasye, 10 Tpu
TaKOMY TPOOIry (PUIBTpU «IIPUKUTIAIOTHY JO MOCAIKOBOI MOBEPXHI, 1, 100 iX 3ipBary,
JOBOAMTHCS TPUKIAAATA JOJaTKOBI 3ycwiwis. Ilpu 1bomMy wyacThHa ™MWy, IO
3HAXOIUTbCA MK rodpamu, 3a3BHUYail MPOCHUIIAETHCS BCEPEAUHY KOPIIyCYy 1 MOXKeE
MOTPANUTH y BIIYCKHUH KOJIeKTOp, a moTiM g0 [IB3. ¥V Takux Bumaakax 3HIMaTH
GbUTBTpYBaJIBHUI €JIEMEHT CJI1JT 00EPEXKHO, JIUIIIE TOXUTYIOYH HOTo 3 OOKY B OiK.

Jns  nppyroro tumy ¢GuUIbTpiB Oyia 3alporoHOBaHA MPUHIMIIOBO 1HIIA
KOHCTPYKIis — 3 paJlajibHUM YIIIJbHEHHAM. Y KOHCTPYKLISIX Takux (QuUIbTPIB
nependadeHa 3MaIleHa CHIIIKOHOM MOCAIKOBa MOBEPXHS, KOO BiH BCTAHOBIIIOETHCS
Ha TpyOy. BukopucrtanHsi Takoi KOHCTPYKIIIi MOBITPSHOTO (IbTPA 3HAYHO 3MEHUIYE
MO>KJIUBICTh HOTO «IPUKHUIAHHS», HETEPMETUYHICTh YIIIJIbHEHHS 1 MoNagaHHs Opyay
y BiiyckHuit konektop JAB3. Cruix 3a3HaunTy, 110 B OCTAHHI JECATUPIYYS HAMITHIACh
TEHJICHI[II 3MEHIICHHS BUKOPUCTAHHS KPYIIUX QIUIBTPIB, OCKIIBKA B CY4YaCHUX
JIETKOBUX aBTOMOOUISX MPOCTIP, SKUM BUAUICHO JIJIi CUCTEM BITYCKY Ta OYHIICHHS
MOBITPS 3HAYHO OOMEKEHO Yy 3B’S3KYy 31 BCTAHOBJICHHSIM JIOAATKOBUX CHUCTEM,
BKJIFOYAIOYM KOHJIUIIFOBaHHA TOBITps. Kpyrm ¢inbTpu ckiagHoi KOHCTPYKITI
MIPOJIOBKYIOTH OCHAIIYBAaTH aBTOMOOLIII TTpeMiyM Kiacy 3 BelukuM 00’ emom J[B3.

[TanenpHi  QuIbTpM 3 [EMIOJO3HUM  (QUIBTPYBAJBHUM  IariepoM
BCTAHOBJIIOIOTHCSI HAa OUIBIIOCTI CyYyaCHUX JIETKOBUX aBTOMOOUISX Ta ¢yproHax. B
TakuxX (UIBTpaxX BUKOPUCTOBYIOTH JOJIATKOB1 KJI€€B1 IMIBU a00 X METalidHl CITKH,
oco0nuBo miisa JIB3 Benukoi MOTY>KHOCTI 200 K OCHaIleHUX TypOokomipecopom. Lle
HaKJIaJa€ JT0JAaTKOBI BUTPATH MPU iX MPOEKTYyBaHHI, TOTpeOye BUKOPUCTAHHS OUIbII
CKJIaJTHOTO O0JIaJIHaHHS Ta CYy4aCHUX TEXHOJIOT1H BUroToBieHHs. [laHenbHl QinbTpH
13 CHHTETUYHMM MaTepiajoM XapaKTepU3YIOThCA XOPOMMMHU (iTbTPyBaATLHUMHU
BJIACTHBOCTSAMHU. AJie BOHH MEHII J>KOPCTKI 1 MOTpeOyIOTh BUKOPHUCTAHHS MJIs
BUTOTOBJICHHS KOPITYCiB TMijJi THUCKOM SKICHUX ToJiMepHux wMarepiani. Oxpemi
KOHCTPYKIIi KOPMYCIB TakuX (UIBTPIB, IS MIACHJICHHS >XOPCTKOCTI MAarOTh TIO
LEHTPY J10AaTKOBE M1ICHIICHHS.

PosrnsgnemMo HaWOIbII BaXKJIMBI XapaKTEPUCTHKU 1 BIACTHUBOCTI, SKUM
0COONMMBY yBary MpHUAUISE MPH Po3poOLll Ta BUPOOHHUITBI MOBITPSHUX (PLIBTPIB
xommanis WIX Filters, i Bumoru npu qoTpuManHs SKux Oyje 3a0e3MmedeHO BUCOKHIA
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piBens ¢inbTpamii [3]. i poboTH B ymMoBax MiJBUIICHOI 3aMUICHOCTI MOBITPS
pO3po0JICH] crieianbHl TPUCTOCYBAHHS ISl TIONEPEIHBOI0 OUUILCHHS MOBITPS, SIKI
JO3BOJISIIOTH  ICTOTHO 3MEHIIMTH KUIBKICTh NIy Ta I1HIIMX 3a0pyAHEHb, IO
HAJXOJATh O OCHOBHOTO (DUIBTPYBaJIbHOTO €JIEMEHTY, 1 THM CaMHUM MPOAOBXKHUTU
moro pecypc. IlpeacraBieni po3poOKu [isi MONEPEIHBOIO OYMIINECHHS MOBITPS BiJl
YaCTUHOK MUJTy BEJIMKOrO0 PO3MIPY Yy MOBITpSIHMX (IUIbTpax II€ HA3UBAIOTh TIpe
Gb1IpTpamMu, BOHU CKJIAIA€ThCs 3 HETKAaHHOTO MaTepiainy. OKpemi 3aBOIH-BUPOOHUKU
npu BctaHoBieHH] /IB3 Ha ME3, siki BUKOPHCTOBYIOTHCSI B IOJILOBUX YMOBax ado X
yMOBaX ITIBHUIICHOI 3aMMJICHOCTI MOXXYTh BHUMaraTtd OOOB’S3KOBOTO OCHAIICHHS
HOBITPAHUX (PUIBTPIB TAKUMU NPeLTBTPAMHU.

AKTyallbHUMU € PO3pOOKH, SIKI JAal0Th MOKIIUBICTH TMPOJOBXKHUTH TEPMiH
CITY>KOU TOBITPSHOTO (DUJIBTPA 3aBASKH HASIBHOCTI CUCTEM MOMEPEAHHOTO OUUILICHHS.
[MpuknagamMu Takux cucteM € po3poOku kommadiii WIX Filters ta Cummins
Filtration, 1o mnpenCTaBIsAIOTh HEPYXOMY IUIACTMACOBY KpPHWJIbUATKY, fKa B
3aJIEKHOCT1 BiJI BUKOHAHHS, MOXeE IepedyBaTH sSK Ha caMOMy (PUIbTpyrOdOMY
€JIEMEHTI, TaK 1 BcepeuHl Kopnycy GiuabTpa. 3aBIsSKU 3aBUXPIHHSAM BCMOKTYBAHOTO
MOBITPS, CTBOPIOBAHUM KPWJIbYATKOIO, OlIbIIIA YaCTHHA BAXKKUX YACTUHOK IMiJI €0
BIJILIGHTPOBOI CUJIM BIJKUJAETHCS 10 CTIHOK KOpIyCy 1 30upaeTrhcs Ha JHl. ToOToO,
HO3UTUBHUM (HaKTOPOM PO3pOOKH € Te, 10 4Yepe3 (QUIbTPYBAJIbHUN €JIEMEHT
MIPOXOJIUTh BXKE IMONEPEAHbO OYHUIICHE MOBITPS. TBep/ii YaCTUHKH, SIKI 30UPaAIOThCS
Ha JH1 QUIbTpa, MOKHA BUAAIUTH, HE BIIKPUBAIOYU KOPITYC (DUITPA, JIUIIE 3HSBIIH B
HOro HIKHIM 4YacTUHI TyMOBUH KOHYC, B SKOMY HAaKONUYYIOTbCS IHJIEBI
3a0pyaHenns. llicns BupanmeHHs 3a0pyaHEHBb, BAXKJIMBO TPABUILHO BCTAaHOBHUTHU
KOHYC Ha MicIe, 1100 B KopIyci (uIbTpa HE MOpYLIUiIacs HUPKYJIALis HOBITPS.

3asie’KHO BIJI 3aIIMJIEHOCTI MOBITPSI (DUIBTPU MOXKYTh MaTH PI3HHUHA 1HTEpBal
MDK 3aMiHaMH, TOMY OJIHO3HA4YHY BIJIMOBIb HA MUTAHHS, K JOBIO MOXE MPAIFOBATH
XOpOIIMA TOBITPSIHUM (GIIBTP, aTH B MPUHIMII HEMOXIMBO. Pecypc moBITpsHUX
Gb1apTpiB 6araTo B 4OMy 3aJ€XKHUTh BiJ] YMOB €KCILTyaTaIlli.

Onniero 3 caaOKUX JTaHOK B 3a0€3MEeUeHH] HAAIWHOCTI TEXHIKM B IIIJIOMY 1 B
MOBITPSHUX (QUIBTPIB 30KpeMa, € JOJAChKUN (akTop, TOOTO BIUIMB Ha iX
mpare3aTHICTh  OomepaTopa-eKCIUTyaTalifHika Ta  omepaTtopa  CEpBICHOTO
BupoOHuITBa [4]. 3 ogHOrO OOKY, 11€ OOCIYyTrOBYBAaHHS B MPOIIECI €KCILTyaTailii Ta
TeXHIYHOro obciyroByBanHs ME3, a 3 iHIIOro — npaBuJIbHUN MIAXIJ A0 OIL[IHKK HOTO
TEXHIYHOT'O CTaHy Ta 3aMiHHM, MiA0Ip caMoro GiIbTPYyBaILHOTO €JIEMEHTY.
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[lutanHsT [OOCHIKEHHST Ta BU3HAYEHHS PIBHS HAIIMHOCTI  JBUTYHIB
BUPIIYIOThCS €(EKTUBHINIE 1 MPOCTIIIE, SKIIO AETall 1 BY3JIH JOCHIIKYBAaHUX
00’€KTIB YMOBHO 00’ €HATH B TPYyNH 3 OJIU3bKOI JOBroBiuHicTIO [1]. Kputepismu amns
00’eIHaHHS JeTaliel 1 BY3JIiB B IPYIH € [2]: piBeHb TOBMOBIYHOCTI, SIKUI TJIAHY€ETHCS
B 3aJIEKHOCTI BiJ MPU3HAUEHHS, CKJIAHOCTI Ta BAPTOCTI €JEMEHTIB KOHCTPYKIIi 3
ypaxyBaHHSAM iX (DYHKIIIOHAJIBHOTO 3B'SI3KY; PIBEHb TPYAOMICTKOCTI 3aMIHU JEeTai
a00 ycyHeHHs ii BigMoBH. IIpoBeneHI IOCHIDKEHHS BH3HAUMIMA JIOIIJIBHICTH
o0'eTHAHHS JIeTanel 1 By3JiB IBUTYHIB B TP OCHOBHI TPYIH, SIK1 BIIPI3ZHIIOTHCS MK
co0010 SIK /11alTa30HOM JJOBIOBIYHOCTI, TaK 1 TPYJOMICTKICTIO YCYHEHHS BIIMOBHU.

[lepma rpyna — gerani Ta By3JM, IOBFOBIYHICTh SIKMX OUIblIE a00 JOPIBHIOE
JIOBFOBIYHOCTI JIBUTYHA JIO CIMCaHHs. BinMoBu neraned MaHoOi Tpynyd BUMAararoTh
JUIS CBOTO YCYHEHHS TIOBHOTO pPO30MpaHHsS [BHTYyHa, TOOTO XapaKTepHU3yIOThCS
MaKCUMAaJIbHOIO TPYJIOMICTKICTIO YCYHEHHSI HECNPABHOCTI, 1 € OJAHUM 3 KpPUTEpIiB
HEOOX1THOCTI MPOBEACHHS KaliTalbHOTO PEMOHTY JIBUryHa. Bcl nerani njaHoi rpynu
BIJIHOBJTIOIOTHCSI, TOOTO TpPH KalliTaJbHOMY PEMOHTI JBUTYHIB JOIYCKA€ThCS iX
BIJIHOBJTIOBATH NUISIXOM NUTI(hYBaHHS, IPUTUPAHHS, PO3TOYYBAHHS, HAPOIIYBAaHHS Ta
iHme. PiBeHb HaMIWHOCTI JeTaneil 1 BYy3JiB 1€l TPYNH OIIHIOETHCA MapaMeTpaMu
JIOBFOBIYHOCTI 0 PEMOHTY 1 0€3BIIMOBHOCTI /10 3aMiHH. J[0o i€l rpynu HajaexaThb
0a30Bl 1 OCHOBHI JeTail JIBUTYHA: OJIOK IWJIIHAPIB, KOJIHYACTHN 1 PO3MOAUTHUUN
BaJIM, TOJIOBKHU OJIOKY, KapTep MaXxOBHKa, IIATYHU Ta 1HIIIL.

Jlpyra rpyma — nerani Ta BY3JIM, JOBTOBIUHICTh SIKUX MEHIIE JOBTOBIYHOCTI
JIBUTYHA JI0 CIIMCaHHS, aje OuibIna ado JTOPIBHIOE HOTO JIOBFOBIYHOCTI JI0 MEPIIOTO
KamiTaJbHOIO0 PEMOHTY. 3aMiHa JieTajel TaHOi IPyNu 3A1MCHIOEThCS, K MPAaBUIIO, HE
paHillie MEepIIOrO KamiTaIbHOIO PEMOHTY JBUTyHA. PiBeHb HaIIMHOCTI Aetane 1
BY3JIIB JJaHOT IPYNH OLIHIOETHCS MapaMeTpaMu JAOBrOBIYHOCTI 1 Oe3BigMoBHOCTI. [0
i€l Tpynu Jerajeil 1 BY3JIB BIJHOCATH B OUIBIIOCTI BHUMAJAKIB MOPIIHI, TUIb3H,
NIJIIUITHUKA PO3NOJALIFYOTO Bajia, JETall MEXaHI3My Tra3opo3MOJIuTy, CaJbHUKOBI
VIIUTBHEHHS KOJIIHYACTOTO Baja i iH.

Tpers rpyma — pgerami Ta By3dM, WMOBIpDHA JIOBTOBIYHICTH SIKUX HIDKYE
JIOBIOBIYHOCTI JIBUTYHa [0 TIEPUIOr0 KamiTalbHOro peMoHTy. llpum nmocarnenHi
JIBUTYHOM TI€BHOT'O HANPAIFOBAHHS JETaJI 1 BY3JIH L€l TPYHH JOMYCKAETHCS BiIMOBITHO
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JI0 PEKOMEH/IAIlIN 3aBO/Iy-BUTOTOBIIIOBaYa a00 3a O3HAKOKO HE3aJIOBUILHOI iX poOoTH
3aMiHIOBaTH a00 PEMOHTYBATH, 11100 MiATPUMATH 3aJaHUI PiBEHb HAIIMHOCTI 1 pecypcy
JIBUTYHA B MUIoMy. HamiiHICTh Aeranelt 1 BY3JIiB Ii€l TPyNH OIUHIOETHCS SIK
napamMeTrpamMu O€3BIIMOBHOCTI, TaK 1 IapaMeTpamMu JOBroBIiYHOCTI. Jlo umcna neranei
i€l TPYNU BIHOCATHCS: TIOPIIHEBl KUIBIISA, BKJIQJMINI KOPIHHHUX 1 INATyHHHUX
MIIIMITHAKIB  KOJIIHYACTOTO BaJia, MPOKIAJKK TOJOBOK OJIOKY, AETall YIIUIbHEHHS
BOJISTHOT'O HAcOCa, pO3MUIIOBayl (POPCYHOK Ta 1HIIIL.

Jlig 3aMiHu feTanei Apyroi i TpeTboi rpyn MOTpiOHE YacTKOBE pO30HpaHHS
nBuryrHa. Pob6oTn 3 ycyHEHHS BIIMOB MOXYTh MPOBOJUTHCS OE3MOCEPEIHBO Ha
TpakTopi (0€3 3HATTA MABUTYHA) 1, OTXKE, XapAKTEPU3YIOThCS 3HAYHO MEHIIIOO
TPYAOMICTKICTIO B MOPIBHSAHHI 3 TPYJAOMICTKICTIO 3aMiHU a00 BiJHOBIICHHS JeTajeil
nepmoi rpynu. IlepmuM eranom AOCHIIKEHHS HAAIMHOCTI JABUTYHIB 1 JeTaneu
KO)KHOI 3 TPyl € BH3HAUCHHS KUIBKICHUX TOKa3HUKIB iX JOBIOBIYHOCTI,
0€3B1JIMOBHOCTI 1 PEMOHTONPHUIATHOCTI, PO3PAXyHOK SAKUX Oa3yeTbcsa Ha
BUKOPUCTAHHI OCHOBHHMX TIOJIO)KEHb TeOpii WMOBIPHOCTEH 1 MaTeMaTUYHOI
CTAaTUCTHKHU. 32 OTPUMAHUMU MMOKa3HUKAMHU OIIHIOIOTh PiBeHb (PAaKTUYHOI HAIMHOCTI
JBUTYHIB IIOAO 3aJaHUX HOPMATHBIB, a TaKOX 3ICTABJISAIOTH PIBHI HaIIHHOCTI
JeTanel BcepeauHl KOKHOI 3 Tpyn. Pe3ynbratu 1bOro eramy — OCHOBA JJisi OUIBIII
rJIMOOKOTO aHaNi3y pe3yJIbTaTiB eKCIUTyaTallli TBUTYHA B peabHUX YMOBaXx.

J1o OCHOBHUX €KCIUTyaTamiiHuX (pakTOpiB BIAHOCATHCS KIIMATHUYHI 1 MOJIbOBI
YMOBH, HIBUIKICHI 1 HaBAHTAXKYBaJbHI PEXUMH, TEIUIOBHI PEXHUM poOOTH 1 HOro
CTaOUIBHICTh, TAJIMBHO - MACTUJIBHI MaTeplajy Ta OXOJIOKYBalbHI PIAMHHU, YUCIIO
[UKJTIB BKJIIOYEHHS (BUKJIIOUCHHS) PEKUMIB, CUCTeMa , MEPIOAUYHICTh Ta PIBEHb
TEXHIYHOTO OOCIIYyrOBYBaHHS, a TaKOX SKICTb peMOHTy. OOdik 1ux QakTopiB
BHUMArae MpoBEJEHHS B €KCIUTyaTyIOUMX OpraHi3alisxX cHeliadibHuX AOCTIIHKEHb, 110
3MIMCHIOETHCS JOCIIITHUKAMH BIJMIOBITHO IO PO3POOJICHUX JIJIsl IbOTO MpOrpaMaMH.

JlocmikeHHsT 10 BHSBJICHHIO KOMIUICKCY TIOKa3HUKIB JIOBFOBIYHOCTI 1
0C3BIIMOBHOCTI JI03BOJISIOTH [2, 3]:

- OIIHUTU €(EKTUBHICTh BMIPOBATKEHUX KOHCTPYKTOPCKO-TEXHOJOTTUHUX
3aX0JIIB 10 IBUTYHY B LIUIOMY 1 HOTO €JIEMEHTIB;

- BUSBUTHU BIUTUB HABAHTAXKCHHS JIBUTYHA HA MOTO HAIIAHICTH 32 MHUTOMOIO
EKCILTyaTaIliifHOI0 BUTPATOIO MAJINBA;

- 31CTaBUTHU PIBEHb HAJIIMHOCTI IBUTYHIB 32 POKaMH iX BUITYCKY 1 MOPIBHSTH 3
PIBHEM HAIIMHOCTI JBUTYHIB THIIMX MapOK

Jliteparypa

1. Pemont muzenbHux aBuryHiB. Josimauk /JI. C. €pmonos, O.A. HaymeHko,
O. I. Cipamenko, 1. T'. IlepxyxoB; 3a pexn. JI.C. €pmornona. K.: Ypoxaii, 1991. 248 c.

2. HoBunbkuit A. B., Kapabunbomr C. C., Pyxwuno 3. B. Opranizamis
cepBicHoro Bupoonuirsea. K.: HYBIIlY, 2017. 221 c.

3. Pyxxuno 3. B., HoBumpkuii A. B. Ormsan TeopeTMYHUX AOCHIIKEHb
HajiiHOTO  (QyHKIIOHYBaHHS cucteM «JIMC» mig BIJIMBOM — TEXHIYHOTO
oOCITyroByBaHHs 1 PEeMOHTY. TEeXHIYHHMI CEpBIC arpompOMHUCIOBOTO, JIICOBOTO Ta
TpaHCTIOPTHOTO KoMITiekciB. Xapkis. 2016, Bum. 2. C. 223-231.
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VIIK 621.43
CHCTEMA 3AITAJIIOBAHHSI KOHBEPTOBAHOT'O
JUISI POBOTH HA TA3Y TU3EJIS

I'ypa Mukosa MukoJ1anioBu4, CTyJICHT,
IHonuxk ITaBjao CepriiioBuY, K.T.H., JOIICHT,
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeants Ykpainu

B ocraHHi JeCATHIITTS aKTHBHO TMPOBOJSATHCS TOCIHIIHO-KOHCTPYKTHBHI
po0OoTH CIpsSMOBaHI Ha MOXKIIMBICTh BUKOPHCTAHHS T'a30BOT0 MaJIMBA I KUBJICHHS
nu3enbHUX JBUTYHIB. KoHBepralis nu3eniB ans poOOTH Ha Tra3y IMOB’si3aHa 3
HEOOXI1THICTIO 3MEHIIEHHS X CTYIEHI CTUCHEHHS 10 9...11 oAuHUIIL 1 BUKOPUCTAHHS
s 3a0e3nedeHHs poOOYoro Mpolecy BIAMOBIAHUX CHUCTEM SKUBJICHHS 1
samaoBanns [1, 2, 3].

Ha ykpaiHCbKOMY pPHHKY €JIEKTPOHHUX HPHUCTPOIB JOCTYIHI TOTOBI J0
BUKOPUCTAHHSA CHUCTEMH 3alafOBaHHSA BITUU3HSHUX 1 3apyOlKHUX BHPOOHHKIB.
OnHak, BOPOBAKEHHS NPUAO0AHUX HA PUHKY CHCTEM, BUMArae 3ajlyyeHHsS MOCIYT
CTOPOHHIX OpraHi3aiii, M0 HE 3aBXIU IMMO3UTUBHO IMO3HAYAETHCS Ha OpraHizarlii
BUPOOHUYOT0 IPOLECY 1 EKCILTyaTalii KOHBEPTOBAHUX CUJIOBUX YCTaHOBOK.

TexHiK0-eKOHOMIUYHUN aHali3 PUHKY JOCTYMHUX B VYKpaiHi eJIeKTPOHHUX
KOMIIOHEHTIB 1 3aco0iB PO3POOKM EJIEKTPOHHUX TMPUCTPOIB MOKa3zaB, IO
BUKOPHUCTAHHA HEIOpPOTUX, CYYaCHHX MPOrPaMOBAaHUX JIOTIYHUX 1HTETPaTbHUX
Mmikpocxem (CPLD cimeiictBa MAX II ¢ipmu Altera) 1 Ge3KOIITOBHUX CHCTEM
aBTOMAaTU30BAHOTO TMPOEKTYBaHHS eneKTpoHHUX npuctpoiB (Quartus II Web
Edition), miei x ¢ipmu, 103BOAUTH MOOYAYyBaTH HAAlMHY CHUCTEMY 3allajlOBaHHS 3
MIHIMQJIBHUMH BUTpATaMU, sIK Ha €Talll MPOEKTYBAHHS CXEMOTEXHIKH, TaK 1 Ha eTarll
BUT'OTOBJICHHS KIHIIEBOI'O MIPUCTPOIO.

Po3zpobnena  cuctema  3amaiqiOBaHHA ~— IpU3HAuY€Ha s 3alajeHHA
MAJIMBOTIOBITPSIHOI CyMIIIl B IWJIIHAPAaX JBUTYHA BHYTPIMTHBOTO 3ropsiHHs (JIB3), mo
mpaioe TpU TMOCTIHHIA dYacToTi oOepTaHHs KOJIHYACTOro Bajia (HAmpUKiIaa B
reHepaTOpHUX yCTaHOBKax). biiok-cxema cuctemu npejacrapieHa Ha puc. 1.

Puc. 1. Biok-cxema cucrteMu 3anajoBaHHs: 1 — By30J1 CHHXPOHI3aIlii;
2 — KOHTpoJep; 3 — KOTYIIKH 3alajiioBaHHs; 4 — MaHelb KOMYTallli HalpyTu
xuBJIeHHA +12 V; 5 — akymynsTopHa OaTapes.
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By3on cunxponizamii 1 npusHaueHuit ans ¢GopMmyBaHHS cepli IMIYJBbCIB
MPSMOKYTHOT (pOpMH 1 OCTINHOT aMILTITY/IH, IO MEePI0IUYHO TOBTOPIOIOTHCS.

KonTtposep 2 orpuMyrodn curHaji 3 BUXOAY By3Jla CHHXpOHI3aIlli 1 iHTepdeiicy
KOPEKIii KyTa BUMEPEKEHHS 3aMaitoBaHHs, KEPY€E CUIOBUMU KITFOUAMHU.

Korymku 3amamioBanHHst 3, KEpyIOThCS CUTHAJIAaMM CHUJIOBUX  KJIIOYIB
KOHTpOJIEpa 1 TMEpPEeTBOPIOIOTH IOCTIHHY Hampyry +12V B IMIOyJIbCcHM BHCOKO1
HaIpyTu.

By3znu 4 1 5 npu3HaveHi Uit yIPaBIIiHHS €IEKTPOKUBICHHSIM.

By3on cunxponizaiii sABis€e o000 CHHXPOIUCK BIAMOBIIHOT KOHCTPYKIIT 1
JaTYNKa XO0JIa, BiICTAaHbh MK SIKUMU TIOBUHHA CTAHOBUTH 2 MM (pHC. 2).

Hanpsm 06epTaHHs

[MepLumit ynniHap
BcTaHosneHo y BMT

- ~

[ Q 1 |
&) S
2

7

~ -

e -

[latunk Xona

Puc. 2. B3aemHe po3MillleHHSI CHHXPOJAHCKA i JaTunka XoJia.

KoHcTpykIlis CHHXpOAUCKA 3aJIeKUTh Bil KOHCTPYKIIT ABUTYHA (HAIPUKIIAL
KUTbKOCTI IuIiHApiB). Ha erami 0e3MOTOpHMX 1 MOTOpPHUX BUIPOOYBaHb MOXKHA
BHOCHUTH 3MIHU y 30BHILIHIA pO3MIp AUCKA, Y GOPMY 1 pO3MIpU MATOYMHH, a TAKOXK Y
KUIBKICTh JETEKTYEMHX Ma31B 1 KyTOBI TPOMIXKKH M1 HUMHU.

B apganToBaHOMY [JI1 KOHKPETHOIO JBUI'YHAa CHHXPOJMCKY HE MOXHa
3MIHIOBATH: 3arajibHy (HOpMYy JUCKa, TOBIIMHY MAaTOYMHH JAUCKA, IIUPHUHY 1 TOBIIUHY
KUIbLISL 3 Ma3aMyd. TakMM YMHOM B pe3yJbTaTl JOCIHITHO-KOHCTPYKTOPCHKHUX pOOIT
PO3p00JIEHO 1 BUIIPOOYBAHO CUCTEMY 3allaIFOBAaHHS JJIs JU3EJIbHUX JBUTYHIB MPU iX
KOHBepTallii st poOOTH Ha ra30BOMY NalMBi. B airoputMi cucTeMHu 3amalitoBaHHS
peanizoBaHi Taki PyHKIIT Oe31epepBHOTO KOHTPOJIIO:

- HasIBHOCTI1 Ha BXOJ1 KOHTpoJiepa Oe3MepepBHOTO CUTHATY CHHXPOHI3aIlli;

- MIHIMaJIbHO 1 MaKCUMaJIbHO AomycTUMHX 00epTiB /IB3;

- YCTAaHOBKH KyTa BUIIEPEKEHHS 3alaJIfoBaHHsI 31 3MiHOIO 00epTiB JIB3;

- MAKCUMAaJIbHO JIOMYCTUMOT'O CTPYMy B JIaHL}031 TEPBUHHOI OOMOTKH
KOTYILIKH 3aajtOBaHHs.

BunpoOyBanHsi miaTBepaAuan €QEKTUBHICTh 1 HaAIMHICTH 3ampOIOHOBAHOI
CUCTEMHU 3alallOBaHHS, IO poOUTH 1 NPUBAOIMBOIO [UJIi BIPOBAKEHHS Y
BUPOOHUIITRBO.

Jliteparypa
1. IMumunenko O.M., Inbonuak I[.A. Po3poOka cHUCTeMH >KHUBJICHHS
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MEePCIEKTUBHOTO au3enst st poootu Ha Oiorasi / O.M. INMununenko, [LA. Illnponuak
// Becank XHAJLY, 2016. — Beim. 72. — C. 88-93.

2. Cocuun [I.A. Hogeliliiue aBTOMOOMIIbHBIE 3JIEKTPOHHBIE cUCTeMbl / COCHUH
H.A., Axosnes B.®. — M.: COJIOH-IIpecc, 2005. — 240 c.

3. IlepeBon mu3ens Ha ra3, MA3 6430 Ha metaH. [EnextponuHuii pecypce] /
Pexxum moctyny: http://elitegas.ru/maz-6430-conversion-to-ngv-cng/

YK 629.3/656.1
HIABUINEHHSI EGEKTHUBHOCTI TPAHCIIOPTHOI'O 3ACOBY 3A
JAOIIOMOI'OI0O HOBUX TEXHOJIOI'TK

Bamenko lapis OJeriBua, CTyI[CHTKag
Hayionanvnuti ynisepcumem biopecypcie ma npupoookopucmyeanHs Yxpainu
dashavashenko1234@gmail.com

TexHosorii y CBITI  JyXe CTPIMKO PO3BHBAIOTHCA, HE CTOSTh Ha MICII,
KOXKHOT'O JHS 3 SBJISIIOTHCS HOBI 17Iel Ta BIAKPUTTS , SIKI JIONIOMararOTh CIPOCTUTH
icHyBaHHS JrojicTBa. Tak 1 y cdepl TpaHCIOPTY JIsS MiABUIIEHHS €()EKTUBHOCTI
BUKOPHUCTOBYIOTh HOB1 TEXHOJIOT11 TaKi IK aBTOHOMHICTb TPAHCIIOPTHHUX 3aCO0iB .

ABTOHOMHI TPaHCHOPTHI 3aco0M — 1€ TPAHCIOPTHI 3aco0H, SKI 37aTHI
nepemimaTiucs 06e3 JomoMoru Bojis abo omeparopa. BoHM BUKOPUCTOBYIOTH pi3HI
TEXHOJIOT1i, Takl $K JaT4YMKH, pajapu , KamMepu Ta I1HINI, 1100 OTpPUMYBATH
iH(popMaIlilo Mpo AOBKULIA Ta NPUWMATH PIMIEHHS MPO PyX , THM CaMUM BOHU
TOJIErIIYIOTH POOOTY BOJis. IX MoHa KnacudikyBaTy 3a piBHEM aBTOHOMHOCTI :

« PiBens 0: Boiii MOBHICTIO KOHTPOJIIOE TPAHCIIOPTHUM 3aci0.

o PiBenp 1: ABTOMaTHM30BaHI CUCTEMH MOXYTh JOMOMOITH BOIIO YIPABISTH
TPAHCTIOPTHUM 3aCO00M, ajie BO/AIM 3aIUIIAE€THCS B KOHTPOJTI.

o PiBenp 2: ABTOMAaTHM30BaHI CHUCTEMH MOXYTh YIPAaBISTH TPAHCIIOPTHUM
3aCO000M y JIESIKUX YMOBax, ajie BOJIii MOBUHEH OyTU TOTOBUM B3SITU KEPMO B OyIib-
KA MOMEHT.

o PiBenp 3: ABTOMAaTHM30BaHI CHUCTEMH MOXYTh TMIOBHICTIO YIPABIISITH
TPAHCTIOPTHUM 3aCO00M Yy JIEIKUX YMOBaX, aje BOJii MOBUHEH OyTH TOTOBUM B3ATU
KEpMO B pa3i moTpedu.

o PiBenp 4: ABTOMAaTM30BaHI CHUCTEMU MOXYTh IIOBHICTIO YIPaBIISTH
TPAHCIIOPTHUM 3aco00M y OUIBIIOCTI YMOB, ajie BOJIA MOXE B3SITH KEpPMO B
PIIKICHUX BUIAQIKaX.

o PiBenp 5: TpancnopTHui 3aci® MOBHICTIO ABTOHOMHHUH 1 He MNOTpedye
MPUCYTHOCTI BOAISI.

[Ticns po3risiay piBHIB aBTOMHOMHOCTI MOKHA 3pOOMTH BHUCHOBKHM , IO TaKi
TPAHCIIOPTHI 3aCO0M MalOTh MOTEHITIAT 3MIHUTH CIOCIO, KM JIFOH MOJAOPOKYIOTh,
MEepPeBO3ATh TOBAPU Ta BUKOHYIOTH 1HINI TpaHCHOPTHI 3amadi. Och KiJibKa mepeBar
BUKOPUCTAHHS aBTOHOMHUX TPAHCIIOPTHUX 3aCO01B:

S HaykoBwuii kepiBHUK — 3arypchkuii Oner MukonaiioBud 1.e.H., mpodecop
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3MEHIIeHHS KUTBKOCTI aBapiii: ABTOHOMHI CUCTEMH 3JIaTHI IMIBHIKO pearyBaTH
Ha HeOe3MNeKy Ta YHUKHYTH aBapii, 10 3MEHIIY€E KiJIbKICTh TPAHCIIOPTHUX MPUTOJ 1
MOB'SI3aHUX 3 HUMH BTPAT JIFOJCHKHUX XKUTTIB Ta MaTepiaIbHUX 30UTKIB.

3MEHIIICHHS BUTPAT HA MaJMBO: ABTOHOMHI CHUCTEMH 3/1aTHI ONTUMI3yBaTH pPyX
TPaHCIOPTHUX 3ac001B, 1O J03BOJIAE€ 3MEHIIUTH BUTPATH Ha MAaJUBO Ta CKOPOTUTU
qac y JIopo3i.

3MEHIIICHHS] BUTPAT Ha TPAHCHOPTYBaHHS: ABTOHOMHI TPAaHCIOPTHI 3acoOu
MOXYTh OyTH €()EeKTHUBHIIIMMHU, Ta BUKOPUCTOBYIOTHCS ISl IEPEBE3CHHS TOBAapiB Ta
IHIIIMX BaHTaXIB, OCKIJILKM BOHU MOXKYTh IPAITIOBATH I11JI01000BO 03 HEOOX1AHOCTI
y BO/I1iB, III0 3MEHIITy€ BUTPATH Ha 3apIliaTy Ta BapTIiCTh NEPEBE3CHHS.

30UTBIIIEHHST TTOTEHITIATy I MOOLIBRHOCTI: ABTOHOMHI TPaHCIOPTHI 3acoOm
MOXXYTh OyTH BUKOPHUCTaHI JIOJbMH, SIKI HE MOXXYTh BOJUTH TPAHCHOPTHUM 3aci0
yepe3 MEIWYHI MPUYMHMA a00 BIK, 110 30UIbIIYE iX MOTEHIan Jjs MOOUIBHOCTI Ta
JOCTYM 10 TPAHCHOPTY.

3MEHIIIeHHS] TPAHCIIOPTHUX 3aTOPiB: ABTOHOMHI TPaHCIOPTHI 3aCO0U MOXKYTb
3MEHIIUTH TPAHCIIOPTHI 3aTOPU Ta NEPEHABAHTAKEHICTh HA JOPOTax, OCKUILKH BOHU
MOYTb OyTH ONTUMI30BaHI1 JJI1 MAaKCUMaIbHOI €)EKTUBHOCTI B PyCl HA TOpOTrax.

IcHye nexinbka MpUKIaAiB BUKOPUCTAHHS aBTOHOMHHUX TPAHCHOPTHHUX 3acO01B
B PI3HUX Tally35X, OCb JIEKIJIbKA MPUKIA/IIB:

1. Jlorictuka: Kommanii, siki 3aiiMarOThCsl IEPEBE3EHHSAM TOBAPIB, BXKE MOYAIIN
BUKOPUCTOBYBaTH aBTOHOMHI TPaHCHOPTHI 3acoOW ISl MEpPEBE3EHHS TOBAapiB BiJ
onHoro wicust a0 iHmoro. Hampuknan, xommanis Waymo 3amycTuia TECTOBUM
IIPOEKT JIJIsl IEPEBE3EHHS TOBAPIB MK ckiiagaMu Walmart B mtati Apu3oHa.

2. Ocgita: Jleski yHiBEpCHTETH BHUKOPHUCTOBYIOTH ABTOHOMHI TPaHCHOPTHI
3aco0M ISl TIEpEBE3CHHS CTYACHTIB 3 OJHOTO Kammycy no iHmoro. Hampukmnan,
yHiBepcuTeT B KamidopHii BUNpPoOOOBye aBTOHOMHI aBTOOyCH Jis NEpPEBE3CHHS
CTYJICHTIB M)XK JIBOMa KaMITyCaMH.

3. HocraBka Txi: Jlesiki pecTopaHu BXKe MOYail BUKOPUCTOBYBATH aBTOHOMHI
TpPaHCIIOPTHI 3acobm miusa jgocraBku ki. Hampukiman, xkommadis Domino's Pizza
3aImyCTUiIa MPOEKT JUIsl IOCTABKH MM 32 JOTIOMOTOI0 aBTOHOMHUX POOOTIB.

4. BantaxHi mnepeBe3eHHs: Jleski KomrmaHii BUIPOOOBYIOTh aBTOHOMHI
TPaHCHOPTHI 3ac00M JIJIsi BaHTaXHUX TepeBe3eHb. Hampukian, kommanis Embark
Trucks BuUMpoOOBY€e aBTOHOMHI BaHTaXKIBKH JJIS MEPEBE3CHHS TOBAPIB MK PI3HUMU
IITaTamu.

{1 mpukiagyM AEMOHCTPYIOTh, 110 ABTOHOMHI TPAaHCIOPTHI 3aCO0M MOXYTb
OyTHM BHUKOPUCTaHI B PI3HUX Trajy3siX TPAHCIOPTY Ta JIOTICTUKH, @ TAKOXK 3HU3UTHU
KUTBKICTh JIOPOYKHBO-TPAHCIIOPTHUX TPHUTOJ , IOKPAIIUTH IOTOK TPAHCIOPTY
30UTBIIUTH JIOCTYMHICTh TPAHCIOPTY HE 3BAXKAIOUM HA TEBHI JIIOJCHKI Bajgu Ta
3MCHIIIUTHA BUTPATH Ha TPAHCIIOPTYBAHHS

Jliteparypa

1. 3arypcekuit O.M. KoHKYpeHTOCTIPOMOXXHICTh TPAHCIOPTHO-IOTICTUIHUX
CHUCTEM B yMoOBax TJiobanizarii: iIHCTUTYIIOHATBHUN aHaii3 : MoHorpadis. — KuiB :
®OII O.B. SAmunnucwknii, 2019. 373.
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2. Odimiitnuii Be6-caiity HarioHansHOro 1HCTUTYTY CTaHAPTIB 1 TEXHOJOT1H
CIIA (NIST) URL. https://www.nist.gov/el/intelligent-systems-division-
73500/levels-driving-automation

3. McKinsey & Company URL. https://www.mckinsey.com/industries/
automotive-and-assembly/our-insights/disruptive-trends-that-will-transform-the-auto-

industry
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CEKIIIA
COI[IAJTbHI, EKOHOMIYHI, EKOJIOTTYHI TA ITPABOBI ACITEKTH
PO3BUTKY ABTOTPAHCIIOPTHOI T'AJTY3I

YK 621:005.591
CIIEIU®IKA ®YHKINIOHYBAHHS BAI'ATOKAHAJIBHUX
MEPEX IIOCTAYAHb

3arypcbkuii Oser MukoJiaiioBuy 11.e.H., mpodecop,
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu,
e-mail: zagurskiy_oleg@ukr.net

B3aeMHuii BIUIMB IHCTUTYIIOHAIBHUX 1 TEXHOJOTIYHUX YUHHUKIB (popmye B
TPaHCIIOPTHO-JIOTICTUYHUX CUCTEeMax crienndiky (GyHKIIOHYBaHHS OaraTroKaHalIbHUX
MEpeX IocTayaHb. BOHM MarOTh NPHUHIMIOBO I1HIIY OLIBII CKJIAJHY PUHKOBY
MEXaHIKy, @ TaKOX YTBOPIOIOTh HOBUW I1HCTHTYLIOHAJIbHUI KapKac TOPIiBEIbHO-
JIOTICTUYHOI 1H(PACTPYKTYpH OaraTrokaHajJbHOTO TOBAPOIOCTAYaHHS CYy4acCHOIO
CIO’KMBYOTO PUHKY — CHUCTEMY COLIaJIbHO-€KOHOMIUYHUX 1HCTUTYTIB, 110 BILUIUBAIOThH
Ha HampsMKH Ta (opMu peaiizailli IHTEPECIB €KOHOMIYHUX areHTiB B TIPOIeci
CTPYKTYPHOI MOJIEpHi3allii JIOTICTUYHO1 chepHu.
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Puc 1 — HoBa MojaeJ1b JIAHIIOTA MOCTAYaHb
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OcTaHHi MOXHA BHU3HAUUTHU SIK 1HCTUTYI[IOHAJIbHY CTPYKTYpY, fAKa, B CBOIO
qyepry, popMmye 1HCTUTYIIOHAJIBHE CePeIOBHUIIE, YMOBH Ta MOJIEI1 MalOyTHIX 3MiH Y
JIOTICTUYHIN ISUTBHOCTI 30KpeMa Ta JIaHI[Iorax MocradaHb y mijgomy. Ha Hamm morssn
HOBa MOJIe/b JIAHIIOTa TOCTa4aHb, 110 BIJAMOBIIA€ IHCTUTYLIOHAIBHUM IOTpeOam
CHOTOJICHHS MOKE€ Ma€ CKJIQJHYy MEpEXEBY CTPYKTYpPY SIK B MpoIlecax MoCTayaHHs
TaK 1 B Ipoliecax yrnpaBiiHHs ¢iHaHCYBaHHS 1 0COOJIMBO peaizallii ToBapiB (puc. 1).

Ha Bigminy BiJ TpaAMIiiHOI JOTICTUKH, B YNPABIIHHI SKOi 3HAXOJATHCS PyX
TOBApHUX 3amaciB 1 JaHi MpO TOBApHI MPOMO3UIli, B CHCTEMi pPyXy TOBapiB
OaraTokaHaJIbHOI TOPTIBI MPEBATIOIOTH MOTOKU IUIATEXIB 1 1H(OpMALiS MPO CTaH
CHOXKMBYOTO TmomnuTy. llg BiaminHicTE € 06azoBor. Bona dopmye omepartiiini
mepeBard Ta BEJIHUKY PE3YNbTATHBHICTh y BUIJIAAI TMPUCKOPEHHS 00O0pOTY,
omeparifiHoi E€KOHOMII Ta CYTTE€BOrO MIiJABUILECHHS €(EeKTUBHOCTI IOCTavyaHb
TOBAPOBUPOOHUKIB, 51Kl JOCATAIOTHCS 32 IOMOMOTOI0 TEXHOJOTTYHUX 1HHOBAIIIN.

Po3BUTOK  1HTEpHET-TOPriBJi, BUXIJ] HAa PUHOK OHJANH-arperaTopis,
HaI[lOHATBHUX 1 TTI00AJTFHUX TOPTOBEIBHUX MaWIaHYUKIB (DOPMYE IPUHITUTIOBO HOBY
KOH(DIrypailito JaHIfora CTBOPEHHS JI0JaHOI BAapTOCTI /i€ JIOMIHYIOYE CTaHOBHIIIE
MOYMHAIOThH 3aliMaTH U(PPOBI JIAHKH, K1 HE MAIOYU NMPOAYKTY, BUPIIIYIOTh 3aBJIaHHS
3a]ly4eHHsI KJIE€HTChKOi 0a3M, IO J03BOJSE iM YTPUMYBATH 3HAYHUN BIJICOTOK
no/1aHoi BaptocTi. Pazom 3 TMM caM o coO1 yxij puUTeilily MMOBHICTIO B OH-JIaliH HE €
a0COJIIOTHO TIPABUWJIBHUM PIIICHHSM 1 TTAHAIEEIO B YCIX TPoOJieM, aKe 3a TaKoTo
CLIEHAPil0 BTPAYAETHCS YK€ BaXKJIMBUI KOMIIOHEHT — MEPCOH1(piKOBaHA JOBIpAa MIXK
MPOJIABIEM 1 TTOKyIIeM. ToOMy Ha Halll TOTJISL O1IbII MPABUIBHUM Oy/i€ MO€THAHHS
TpaauIIMHUX O(JIalflH METO/IIB 3 TEXHOJOTITYHUMH OHJIAH METOJIaMH Yy 1HHOBAIIITHY
OaraTokaHaJIbHY MOJAEIH POJAXKIB.

CraHoBneHHs1 OaraToKaHaJIbHOI MOJENI MPOAAXKIB (POPMY€E MPUHIUIIOBO HOBY
pOJIb JIOTICTHKHM, $IKa B TMOTOYHIM (a3l pPO3BUTKY OHJIANH-PITESy HE TIIBKH
3a0e3nedye MOXKIUBICTh AUQEpEHINiaii MpoayKTOBO-CEPBICHOT MPOIO3HUIlii, ane i
CTBOPIOE JOJIATKOBHIA Oap'ep BXO/y Ha PUHOK, IMiIBUIIYIOUYM MOHETU3AINIO PITCHITY B
nudpoBux KaHamax 30yTy. | came moemHaHHS JIOTICTUKU Ta CEPBICY B B OHJIANH-
pITEiIl CTaE OCHOBHUM KaTaji3aTOPOM PO3BUTKY CY4aCHOTO TOBAPHOTO PUHKY.

ToOTo BiOyBaeThbCsl HE TUIBKM 3MiHA JIAHIIOTIB MMOCTa4yaHb, a W 3MiHA yciel
TPaHCIOPTHO-JIOTICTUYHOI Ta CKJIAJAChKOi 1HOPACTPYKTYpH, fKa TEmep Mae
CTPYKTYpHO TmiepeOyayBaTucss W 0OOCIyroByBaTM OaraTOKaHaJIbHY JIOTICTUKY
TOBApOINOCTayaHHsI PUHKY. [HCTUTYIIOHANBbHA TpaHchopMallis JAaHLIOTIB OCTa4aHb
B CBOIO YEPTy CYNMPOBOJKYETHCS TIMOOKMMHU TEXHOJOTTUHHUMHU 3MIHAMU JIOTICTHUKH.
DopMy€eThCSI HOBUM 1HCTUTYI[IOHAIIBHO-PUHKOBUN HAamNpsiM y PO3BUTKY JAHI[IOTIB
MOCTa4yaHb Ta CUCTEM PO3MOJLTY MPOAYKIIIT, IKWIi MAa€ BaXKIIUBI BIAMIHHI PUCH:

1. 3miHIOEThCS KOHGIrypallis JaHLIOTIB MOCTa4aHb Ta CIOCOOM TOBAapHO-
30yTOBOI KOOIEepallii ToBapOBUPOOHHUKIB 1 PIENTY, SIKUM cTa€ (PAKTUYHO aBTOHOMHUM.

2. 3pocTaHHsl KOHIIGHTpaIlli KamiTany B cdepl TOBapHOTO 00iry, 1i CTpIMKHUI
1HpaCTPYKTYpHUN Ta TEXHOJOTIYHUN PO3BUTOK MPU3BOASATH 10 aBTOHOMI3aIlii
30yTy, IO B TEPCIEKTUBI BHUKIIOYAE MOMXKIUBOCTI TOOYAOBH BEPTHKAILHO-
IHTETPOBAHMUX JIAHIIOTIB CTBOPEHHSA BAapTOCTI B TOMY CEHCi, B SIKOMY TPaIUIIiITHO
IHTEPIPETYETHCS 1€ TIOHSITTS.
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3. BunukarTh omepariiHo Ta TEXHOJIOTIYHO OUTBINI CKJIaMHI OaraTokaHaJlbHI
JJAHITIOTH ITOCTa4YaHb, B AKHUX JIOTICTHKA BHUCTYIIA€ B SIKOCTI (I)&KTHIIHO MCPHIOPAAHOTO
KOMIIOHEHTa TOBapHO-CEPBICHOI Mpomo3uilii. [[iTkoM MOXKJIHWBO 1€ € HAaCIiJIKOM
HE3PUIOCTI MOYATKOBOTO €TaIy PO3BUTKY OaraToOKaHAJIBHUX IPOJIaXKiB, KOJIU OaraTto
3aBJaHb B KOHTEKCTI paJUKaJIbHO HOBOIO KYIIBEJIBHOTO JOCBITY Ta MOAEI
HOBGI[iHKI/I B piBHI/IX KaHaJIaX IIPUBC3JIM 1O ITIOCTAHOBKH HU3KH JIOTICTUYHHX 3aBJaHb,
SIK1 BUPIIIYIOThCS B paMKax HasBHUX TexHoJori# Ta IT-pimeHs.
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PO3BUTOK OBCJOYTOBYIOUMX TEXHIYHUX KOOIMEPATHBIB B
ATPAPHIN COEPI EKOHOMIKHA
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binoyepxiscokut HayionanbHuU acpapHull yHigepcumem
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3a BIJICYTHOCTI JIOCTATHOCTI TEXHIYHOTO 3a0€3IMEeUEHHsI PO3BUTKY MAajoro Ta
cepeaHbOoro (epMepcTBa BaXKIUBUM € peajizailis JAep>KaBHOI TMOJITHKH, 3
ypaxyBaHHSAM MDKHApOJHOTO JOCBIY, YIOCKOHAJEHHS BITYM3HAHOI MOl
00CITyrOBYIOYOTO TEXHIYHOTO KoomepaTuBy (puc. 1), mo copustuMe iHTeHcudikartii
BUpOOHUIITBA ¢/T. [IponoHoBaH1 3aXx01 MatOTh OyTH 1HCTUTYLIOHAIBHO 3aKPIIUIEHI,
10 YTIOCKOHAJIUTh CUCTEMY arpapHuX BIIHOCHH, 3MEHILIUTh BUPOOHUY1 PU3UKHU.
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Kommnuieke 3axoaiB 010 y10CKOHAJIEHHSI
BiTYM3HAHOI Mo/ieJ1i 00CIyrOBYO4Y0ro TeXHiYHOI0
KOOIlepaTHBY

OOMEXUTH  KIJIBKICTh ~ HaliMaHUX  MpPAaliBHUKIB HE  WICHIB
KOONEPAaTUBY Ta KiJBbKICTh THX, XTO HE MPAIIOE Y HHOMY

BUIUIaTa 3apoOITHOI IUIATH MPAIIOKYUM UICHAM KOOIEpaTHBY, 1
NPO30pHUIl PO3MOALN PIYHOTO MPUOYTKY MPOMOPLIHHO MOTYKHOCTEH
TeX. 3ac001B WICHIB KOONepaTruBy (aBTOMOO1TIB, KOMOAIHIB TOIIIO)

HAJaTH TPaBO  OOCIYTOBYIOUMM  TEXHIYHUM  KOOIEPAaTHBAM
3nidicHioBaTd (QYHKINI, MpPUTaMaHHI I1HIIMM BHUJAM KOOIIEPATHBIB
(KpeauTHi, MOCTavaIbHUIIBKI, 30yTOBI TOIIO)
Puc. 1 — Kommuiekc 3axoiB 1010 YI0CKOHAJEeHHSA BITYU3HAHOI MOeJIi
00CJIyTOBYI040TI0 TEXHIYHOT0 KOONIEPATHBY

HeoOXiHICTh CHOPUSHHSA PO3BUTKY TaKUX KOOINEpaTHBIB Ha cell 3 OOKy
Jiep>kaBy 00YMOBIIEHA iX MepeBaraMu, 30Kpema:

- eKOHOMIYHUMH TI€peBaraMu KpyrmHOro BUPOOHULITBA HAJ[ APIOHUM;

- 0OMEXEHUMHU MOXKIJIMBOCTSIMH OKPEMOTO BHPOOHHMKA MAJOro Ta CEPEeIHBOTO
013HeCy 100 TEXHIYHOIO 3a0€3MeUeHHSI BUPOOHUYOTO MPOIIECY;

- 3a0e3me4eHHsIM e(heKTUBHOTO BUKOPUCTAHHS HOBITHBOT BUCOKOIIPOTYKTUBHOI
TEXHIKH, 1[0 3MEHIIUTH €HEPTrOMICTKICTh BUPOOHHIITBA,;

- 30€peKEHHSIM MAacIITa0OHOCTI BUPOOHHUIITBA 1, Pa30M 3 THM, 3a0€3MEUCHHIM
J1HOBOrO MOTHBAIIIMHOTO MEXaHI3My, SKUU TOE€IHYE 1HAWBIIyalbHI, KOJICKTUBHI Ta
3arajbHOTOCIOIaPCHKI IHTEPECH TOIIIO.

AKTyanbpHICTB I1i€T 1€l Oysia 1 B IIEHTpl yBarl Yy4YacHHUKIB OHJIAH-BEOIHApPY
«PO3BUTOK CIIIBCHKOIOCIIOAAPCHKOT Koomepauii sl CTBOPEHHS 1HPPACTPYKTYpHU
30yTy mpoaykuii», mo npoxoauB 17 mumHs 2022 poky [1]. YuacHuku BeOiHapy
KEpPIBHUKHU TEPUTOPIATLHUX rpomMa, TOJIOBH YCHIIITHO JUI0YUX
CITbCHKOTOCIIOJAPCHKUX KOOTEPATUBIB, OJHO3HAYHO BHCJIOBWIHCS TIPO MOTPEOy
BIJIHOBJICHHSI 3pYWHOBAHUX OO0 €KTIB CLIbCHKOTOCTOMAPCHKOT 1HPPACTPYKTypH, Ha
0 MOTPiOHI 3HAYHI KOIUTH, JIIOACHKI pecypcu. Sk BHXIJ 13 CKJIaJHOI CHUTYyalli
BOAUalOTh CTBOPEHHS KOOIEPATUBIB JJII TEXHIYHOrO 3a0e3MeyYeHHs] BUPOOHUYOTO
npoiiecy arpapiiB. Tak B T0BO€HHI poku 1H(PACTPYKTypa arpapHOro puHKY He Oyia
JIOCTaTHHO 30pPIEHTOBAHOIO Ha TMOTpPeOM Malux Ta CEpelHIX BHPOOHHKIB
ClIbChKOTOCTIONAPChKOi  mpoxaykiii. I[Ipore, cBiTOBMIA 1OCBi JOBOIUTH, IO
00’ €THABIIMCH MaJll CLTBCHKOTOCIIOAAPCHhKI BUPOOHUKHA MOXKYTh CTBOPIOBATH BJIACHY
PUHKOBY 1H(PACTPYKTypy TEXHIYHOTrO 3a0e3neyeHHs, OyTH YCIHIIIHUMH Ha PUHKY,
BHOCHUTH BaroMuil BHECOK Yy PO3BUTOK CBOiX Trpomaj. lle miaTBepmxkye mocminm i
MpPaKTUKa CUIbCHKOTOCHOJIAPCHKUX OOCTYrOBYIOUMX Ta BHUPOOHHUYUX KOOINEPaTHBIB
JIeBiBIIMHY («IToKpoBay, « CTpUNCHKUM SIChY, « EKOM» TOII0).

Bapto BimzHauutu, mo npoekt USAID «IlinrpuMka arpapHoro i CibCbKOTO
pPO3BUTKY» [2] pOOUTH 3HAYHUI BHECOK Yy MIATPUMKY YKPAiHCBKUX 3€pHOBUX
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KOOTIEpaTHBIB B yMOBaX BOEHHOTO CTaHy. 30KpeMa, y MeXax IbOTO IPOEKTY
YKpaiHChbKI KoomepaTtuBu (KoorepaTuB «3epHoBUi» (JlHimpomneTpoBchka 0011.),
3epuo-bYHK  (KipoBorpaaceka  00:1.), dbepMepu-3epHOBUKM  MOJIOYHHX
KOOTIEPATUBIB, sIKI BXOJATh 10 ckiany OO6’enHanHs koomneparuBiB «l'ocmomap», a
TakoX rpynu pepmepiB y XMEIbHUIIBKANA 00JI. Ta 1HII) OTPUMANIA CyOrpaHTH s
peamizaiiii nmpoekty «IliaTpuMka Mayioro 1 cepeaHbOT0 MIAMPUEMHUIITBA 3€PHOBOTO
HampsiMy B 30UIbLIECHHI MOTY>KHOCTEH 30MpaHHsA Ta TPAHCHOPTYBaHHS 3€pHA, HOro
30epiraHHs Ta CyIIKN.

B miacymky 3ayBaxumo, 1o s 3a0e3leueHHs 3aBAaHHS PO3BUTKY
oOcayroByr4oi Koomeparii B arpapHiii cdepi ekoHOMIKM YKpaiHU BaKJIIUBUM €
peaJtizailisi HACTYITHUX 3aXO/IiB:

- PO3BUTOK arpapHUX OOCIYrOBYIOUHMX KOOIIEPAaTUBIB y MPOBIIHHMX CEKTOpax
arporpoMHCIOBOTO  KOMIUIEKCY  YKpaiHM, CHOpSAMOBaHUX Ha 3a0e3meueHHs
BUCOKOTEXHOJIOTIYHUMHU TEXHIYHUMHU 3acOo0aMU BHUPOIIYBaHHS Ta 30UpaHHS 3€pHA,
KYKYPY/I31, HACIHHS COHSIIIIHUKY, OJIi1, BAPOOHUIITBA MOJIOKA, SIEIlb TOIIIO;

—- BIIPOBAKEHHS 3apyO1KHOTO JOCBIY (€BPONMENWCHKOIO Ta aMEPUKaHCHKOTO)
II0JI0 PO3BUTKY, JCP’KaBHOI MIATPUMKH W TOCUJICHHS KOHKYPEHTOCHPOMOKHOCTI
00CIyroByr0U0i Koomnepailii B arpapHiii cdepl B MPIOPUTETHUX BUCOKOMPUOYTKOBUX
T any3sx;

- YIOCKOHAJICHHS BEJICHHSI CTATUCTUKU J1SUTbHOCTI OOCIYTOBYIOUOi KooIeparlii
B arpapHiii cepl Ha OCHOBI BUKOPUCTAHHS €BPOIEUCHKOTO JOCBIY, 3alPOBAIKCHHS
OIEPAaTUBHOIO MOHITOPUHTY AISJIBHOCTI KOONEPATUBIB 1 iX BIIOOPAKEHHS Y 3BITHOCTI
JlepkaBHOI CTy>KOU CTAaTUCTUKHU Y KpaiHu;

- CIIPOILIEHHA MEXaHI3MIB Ta 3pOCTaHHS OOCATIB OTpUMaHHS (HIHAHCOBOI
JoTIOMOTH  JiyIsl  3a0e3MedYeHHsT KOOMEepaTHBIB BHCOKOMPOAYKTUBHOIO TEXHIKOIO 3a
PaxyHOK IpaHTiB MDKHAPOHOT TEXHIYHOT I0TTIOMOTH;

~-TIPOBE/ICHHS 3aXOMiB TMOMyJApU3aIii iel Ta TPUHIUIIB OOCIYrOBYHOYOi
Koorepallii cepen HaceleHHS, OCOOJHMBO cepesl MOJIOJAUX JIroJel, OI3HECMEHIB,
dbepmepiB g PO3MIMPEHHS 3aIy4eHHS HOBUX YJCHIB J0 Koomepailii B arpapHii
cdepi, B TOMY YHCIIi 32 paXyHOK NMPUBATHUX TOCIIOAAPCTB HACEIIECHHS;

- PO3MIMPEHHS 1HTErpamii BITUYM3HSHUX OOCITYrOBYIOUMX KOOIEPATUBIB B
arpapHiii cdepi y MDKHApOAHHI KOOIMEpaTUBHUN PyX, 30KpeMa MUISIXOM Y4acTi
YCHIITHUX 1 BIJIOMUX KOOMNEPATUBHUX OO0’€MHaHh Y POOOTI €BPOIMEHCHKOTO
kooneparuBHoro arpapHoro 06’eqnanuss COPA-COGECA iiramyseBoro miapo3ainy
MKA ICAO (The International Co-operative Agricultural Organisation). I{inp sxoi
OOMIH JIOCBIIOM Yy KOHKPETHHX cdepax IisUIbHOCTI LUISIXOM MPOBEAEHHS

MDKHApOJHUX  CEMIHApIB;  CIOPUATA  CTBOPEHHIO  CUIbCHKOTOCIOJAPCHKHUX
KOONIEPATHUBIB y KpaiHax, [0 PO3BUBAIOTHCS, Ta KpaiHaX 3 MEePEX1THOI €eKOHOMIKOIO 3
METOIO M1IBUIIEHHS MPOAOBOIBYOT Oe3IeKu; MOKPAIIUTH PO3MOILT

CUTBCHKOTOCTIONAPCHKOT TPOJYKINii; BXKUTH KOHKPETHHMX 3aXOJiB IJisi 30epeKeHHs
HaBKOJIUIIIHLOTO cepeaoBuINa [3];

- BIIPOBA/KEHHSI  IPOBIJHOTO  €BPOMEMCHKOTO  JOCBILY CTBOPEHHS Ta
(GYHKI[IOHYBaHHSI OOCIIyTOBYIOUMX KOOMEPATUBIB y cdepl CHIIbHOTO BUKOPHCTAHHS
CLIbCHKOTOCTIOAAPCHKOT TEXHIKH JIJIs1 0OpOOITKY I'PYHTY, BHECEHHS JOOPUB, 30UpaHHs
BPO>KaI0 TOIIIO;
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-TEeXHIYHOTO  3a0e3MeueHHs KaHauiB 30yTy MpOAyKLil BHUPOOHMUYUX
KOOIIepaTHBIB, 30KpemMa uepe3 OIp)KOBHM PHUHOK (MOXJIMBICTh aKpeauTarlii
KOOIIepaTHBIB Ha OiprKax, IO JIO3BOJIUTH IM OJIEp)KaTH CTAOUIRHUN KaHa peaiizarii
MPOAYKINi, MpojaBaTH il 3a PUHKOBUMH I[IHAMHU, CTaTH HAJIIMHUM IapTHEPOM-
MOCTa4yaIbHUKOM MPOYKIIT);

-3aJTy4eHHSI aBTOMOOUIBHOT TEXHIKH CUIBCHKOTOCIOAAPCHKUX OOCITYTOBYIOUHX
KOOTIEPATHUBIB J0 MPOBEJCHHS 30BHINIHBOTOPTOBEIBHUX OIEpalliii, y mpoueci sSKuX
IpiOHI TOBAPOBHUPOOHUKH 3MOXKYTh OTPUMATH IEpPEBard JOCTYIMY A0 30BHINIHIX
pUHKIB, (OpMyBaTH EKCHOPTHI MapTii MPOIYKIi Ta CHIIBHO 3aKyNOBYBaTH W
BUKOPDHCTOBYBaTH HEOOXigHe oOnagHaHHS (MPUMIMIEHHS 3 MOPO3WIbHUMHU
KaMepamH, CKJIaJIChKe yCTaTKyBaHHS TOIIO);

~PO3BUTOK 1 PO3MIUPEHHS IISIIBHOCTI 0OCIIyTOBYIOUMX KOONEPATHUBIB Yy chepax
TEXHIYHOro 3a0e3leyeHHs] BUPOOHMIITBA OPraHIYHOI OPOIYKIIi, MOKIJIUBOCTI

O0’exTHBHA HEOOXITHICTH PO3BUTKY OOCIYrOBYIOHOi Koorfepallli B arpapHiit
chepli EKOHOMIKM YKpaiHW MIATBEPIKYEThCS MPOBEJACHUM aHAII30M HampsMiB
BUKOPHUCTAHHA il HasgBHOTO TEXHIYHOTO MOTEHIIANy SK B YyMOBaX BOEHHOTO CTaHy,
TakK, 1 B MalOyTHI! MICISBOEHHUM Yac.
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OIIHKA PU3UKY JIA 3JOPOB’SI HACEJEHHSA BHACJIIOK
SABPYJTHEHHSA JOBKLJIJIA ABTOTPAHCIIOPTOM
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ABTOMOOUIBHUI TPAHCHOPT € OJHIEI0 3 OCHOBHUX Tally3ed E€KOHOMIKH, SiKa
BiJliTpa€e Ba)UIMBY POJIb Y 33I0BOJICHHI MOTPeO HAcENEeHHS B TPAHCIIOPTHUX MOCTyTrax
HACEJICHHST B TPaHCMOPTHUX mociyrax. OfHak, iCHYIOYl TepeBard po3raiyKeHOoi
TPAHCIIOPTHOT MEPEKi OaraTopa3oBo MEPEBUILYETHCS KOHILEHTPAIIl 3a0pyIHIOIOUNX
pevoBHH y TIOBITPi. BMmicT 3abpynHeHHs, cClipuYuHEHE aBTOTPAHCIIOPTOM, TTPOJIOBKYE
3poctatu. [IkianuBi, B TOMY YHCII KaHIIEPOTEHHI pEYOBHHU CTBOPIOIOTH HEOE3MEeUHi
KOHIICHTpAIlii Ha PiBHI IWXaHHS JIOJUHU, a TIOTaHE PO3CIFOBAHHS HETAaTUBHO BILTMBAE
Ha 3/I0pOB'sl JIOJIUHU.

3a nmaHMMU pI3HMX MICT YKpaiHd, 3BaKeHI YacTKH 3aBJAlOTh 3HAYHHUX
HE3BOPOTHUX 30MTKIB Yy BHIJISIII CKOPOYEHHS TPHUBAJIOCTI JKUTTS 3a PaxyHOK
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nojaTkoBuX BuIaakiB cMepTi [1]. [octpwmii BrtuB PM g 3a 24 ToauHM IPU3BOAMUTH JI0
MiABUIIEHHS 1000Boi cmepTHOcTi Bix 0,5 g0 2,6% nHa xoxHi 10 MKF/MS, a mnpu
30UIBIICHH] cepeaHbo000BOi  KoHIeHTpamii PMj, Ha 10 MKF/M3, JacToTa
MaTOJIOTIYHUX CHUMIITOMIB 3 OOKY OpraHiB JUXaHHS MiABUITY€eThCs Ha 2,4...3,7%.

VY cTonuiil TakoXK YTBOPIOEThCS MOHAM 52 681 Kr HEOe3MeUHNX BIIX0/11B Ha M2
TIJIOIIN, TOJII SIK CepEeIHIN MOKA3HUK MO KpaiHi cTaHOBUTH 881 kr. OOCsT 3a0pyIHEHUX
CTIYHUX BOJ CTAaHOBUTH 19 756 kyOoMeTpiB Ha M2 MpHU CEPETHBOMY MOKa3HUKY 858
kyoometpiB. besymoBHO, KHiB Ta MicTa-CynyTHUKH € HAaWOUIbII T'yCTOHACEICHUMU
perioHamu Ykpainu, Ha ski npunaaae 10% BinxomiB kpainu. BogHoyac Ha qOBKIIIA
BIUTMBAIOTh XPOHIYHI MICTOOY/IBHI MPOOJEMH CTOJUI: IOTaHE TPAHCIOPTHE
CIIOJIYYCHHSI Ta XaOTH4YHA 3a0y/10Ba.

3BicHO, KHiB 1 MiCTa-CyyTHUKM € HAWIIUIbHIIIE 3aCEJIEHOI TEPUTOPIEI0 B
VYkpaini, sika redepye 10% BigxomiB kpainu. BogHoyac Ha JOBKULIS BIUIMBAIOTH
XpOHIYHI MICTOOY/IBHI MPOOJIEeMH CTOJNMIN: OCOOJIMBO HESKICHMM TPaHCIOPT 1
xaotuyHa 3a0ynoBa. Illo B pesynbTaTi BiOYBAa€THCS 3 OPraHi3MOM JIFOJIUHU
BHACJIIJIOK BHCOKOT'O pPIBHS 3a0pyAHEHHS Ba)XXKUMH BIJIXOJIaMH IPU CITAJIFOBaHHI
aBTOMOOLUILHOTO MaJIbHOTO?

YacTUHKK CepeHhOT0 PO3MIPY OCIIAIOTh HAa MOBEPXHI OPOHXION 1 allbBEOJ;
PO3YMHHI YAaCTHMHKU PO3UYMHSIOTHCA B CIIM31, MOTJIMHAIOTHCS EMITENEM CIH30BO1
OOOJIOHKH 1 TIOTPAIUISIOTh B KPOB, MDKKIITHHHY piIMHY 1 JiMy; HEpO3YMHHI
yacTUHKHA po3MipoMm 1,0-0,1 MKM MOTpamisiioTh B ajdbBEOJIM, OCIJAIOTh HAa CTIHKAaX
TUXAIbHUX TUIXIB, TOTJMHAIOTECS 1 3HEMIKODKYIOThCS MakpodaramMmud  abo
IIPOHUKAIOTH Yyepe3 0100rYHI MEMOpaHH 1 MOTPAIUIAIOTh B KPOB 1 TPAHCHIOPTYIOTHCS
AiM(}Or0 10 PI3HUX OPraHiB 1 TKAHUH, YTBOPIOIOYM MHJIOBI CKYMYEHHS B IMEYIHLI Ta
HUpKax [2].

Po3paxyHku yucenbHUX TOCHIAHUKIB MOKAa3ylOTh, IO KUIBKICTh J0JIATKOBUX
cmeprei Ha pik (mpotsarom 2017-2020pp.) cranouna 0,149 nHa 9504 HacenmeHHs.
Uucao 101aTKOBUX BHUIIAJKIB CMEPTI B KOXKHIN peleNTOPHINA TOYIIl BiJl KOHIICHTpALil
PMy, npuBeeno B Tabmmii 1.

Tabmuus 1. — Uncao 101aTKOBUX BUNAJKIB CMEPTi B KOKHil penenTopHii
TO4HI Bil KOHIeHTpauili PM;,

o v
= 3) <
= @ A 5 - < S , = o
= & : o~ v M > 2 s A [
o} §5 %E%%é §N§ :E ém é“ a%:cg%
ABE |LBELE | BEEGE[LFE| gEpzeTas
RO ERECSEREELBESAELE| SEERCC a0
0,0029 | 0,0011 | 0,023| 0,0032| 0,031| 0,0041| 0,013 ]| 0,0027 | 0,0016

0,0442 | 0,0125| 0,0479 | 0,0214 | 0,0241 | 0,0425 | 0,0145| 0,0194 | 0,0234

0,0864 | 0,028/ | 0,0512 | 0,0421 | 0,0421 | 0,0974| 0,264 | 0,0421 | 0,0469

0,1284 | 0,042/ | 0,0631| 0,0624| 0,671 | 0,134 0,0469 | 0,0461 | 0,0734

0,1/02 | 0,0612 | 0,0714| 0,0864 | 0,841 | 0,215 0,0624 | 0,0641 | 0,0891

o| || oo 1= | TIEPEXpECTS

0,2113] 0,0/81| 0,0841 | 0,0941 | 0,0976 | 0,325| 0,697] 0,0743| 0,125
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OTxe, Ha KOHTPOJbOBAHUX MEPEXPECTAX 3HAYCHHsS KOEPIIIEHTIB HEOE3MeKu
MPIOPUTETHUX 3a0PYJHIOIYMX PEUOBUH [IJI JIOBIYHOTO I1HTAISIIHAHOTO BILIUBY
MEePEBUINYIOTh JOMYCTUMUN PIBEHB 1 3HAXOAAThCA Ha Bucokomy piBHI (0COOIHMBO y
TEIUIUA TIepioJ POKy B O€3BITpsHY TMOroay). Pe3ynbrat po3paxyHKIB 1HJIECKCY
HeOe3MeKn I0Ka3yloTh, IO Oe3Me4yHl PiBHI JUIS JHUXaIbHOI, CEPIIEBO-CYAUHHOI,
IMyHHO1, IIEHTPaJIbHOI HEPBOBOI, BPOYKEHUX BaJl PO3BUTKY Ta CUCTEMH KPOBOOOITY
BHACJIIJIOK JIOBIYHOTO 1HTAISIIHHOTO BIUIMBY T'PYNMH MPIOPUTETHUX 3a0pyAHIOIOUUX
PCUOBHH TEPEBUIIYIOTHCS 1 3HAXOIATHCS Ha PiBHI BHIIE cepeHboro [3].

[limBoasym TMiACYMOK 3a BHINE3a3HAYCHWM, BapTO BKpail IiBUIIYBATH
npuBaOIMBICTh TPOMAJCHKOTO TpaHcmopTy. B M. Kuesi rpomancekuii TpaHcmopT €
OJTHUM 3 Hale(eKTUBHINIUX BHJIB TpaHCHIOPTY. BogHodac, yMOBH 11 TPOMAJCHKHUX
NACaXUPCHKUX MEPEBE3EHb CBIAYATH MPO T€, IO 30UIBIIYETHCS KUIBKICTh TPOMAJISH,
AK1 0aXaroTh MPUAOATH Ta KOPUCTYBATUCS NMPUBATHUMH TPAHCIIOPTHUMHM 3aCO0AMM.
VY 1ol yac sK MOKpamieHHs T0OpoOyTy MICBKOTO HaceleHHs YKpaiHu J00poOyTy
MICBKOTO HaceJIeHHs YKpaiHu, JOPOKHbO-TPAHCIIOPTHI MPUTOIM HEMUHYYL. €UHUN
croci®0 3MIHUTH 110 TEHJICHIII0 MOXIJIMBA TUIBKM TPHU CTBOPEHHI TITHUX YMOB
BUKOPHUCTAHHSA AKICHOTO 1 MIBUAKICHOTO IPOMAJICEKOTO TPAHCIIOPTY.

[TinBuIleHHS TPUBAOIUBOCTI TPOMAICHKOIO TPAHCIOPTY MPU3BEIE 10 TOTO,
o OLIbIIa KITBKICTh JIFOJAEH 3MOXKE BIIMOBUTHUCS BiJI OCOOMCTOrO aBTOMOOUIS SIK
MIHIMYM IS MICBKHMX TI0i370K. AJIe KpiM TOTO, 1110 HE0OX1THO pedopMyBaTH IIIX1T
710 BUKOPHUCTAHHS TPOMAJICBKOTO TPAHCIOPTY, BUOIp (GOpM MICHKOT 1HPPACTPYKTypH
Mae OyTH Ha KOPHUCTh CTIMKHMX Ta €KOJIOTIYHO Oe3NeuyHHuX BapiaHTiB. Bimomo, mio
OPIOPUTETOM €  eJeKTPUYHUN BHJ  TPAHCHOPTY. 3acCTOCYBaHHS  MICHKOTO
CJICKTPOTPAHCIIOPTY JIO3BOJIUTH ICTOTHO TOJIMIIUTH EKOJIOTIYHY CHUTYaIll0 YM.
Kuesi. He3paxkaroun Ha Te, 1110 BUPOOHHULITBO €IEKTPUYHOL eHeprii (hopMye BUKUIU B
HABKOJIMIITHE CEPEJOBUIIE, BEIUKI EJIEeKTPOCTaHIll HaWyacTilie po3MilieHl Ha
OesmeyHid BIJACTaHI BiX MICBKHUX Tycro3acelieHuX paioHiB [4]. Enextpuunwmii
TPAHCIIOPT HE COPUYUHSAE TMPSIMHUX BHUKUIIB IIKIJJIMBUX PEUYOBHUH B HABKOJUIITHE
CEpEIOBHULIE.

Tomy mnpiopuTeTOM pO3BUTKY MICTa € 3HI)KCHHS HETaTUBHOTO BIUIMBY
TPaHCIIOPTY HA HABKOJIMIIIHE CEPEIOBUIIIE 1 JIOJIMHY, a 1€ 3HAYHUTh, III0 TPAHCIIOPTHA
CUCTEMa Ma€ BHKOPHUCTOBYBATHUCS MAaKCUMaJbHO €(EeKTUBHO. Y TOM dHac sK
BUKOPUCTAHHS TPOMAJICHKOTO TPAHCIIOPTY € ONTUMAJIBHUM DPIIMICHHSIM I MOI3/I0K
Ha MaJli 1 cepe/Hi BijcTaHi mo micty [5].

3BepHEMO yBary IOJ0 CTBOPEHHSI 30H, BUIBHMUX BIJ TPAHCIOPTHUX 3ac00iB
(OKpiM eneKTpuuHOro). BiACYTHICT JOCTATHBOI KIIBKOCTI MICIb ISl TApPKYBaHHS B
M. KueBi, HeneragpHe mapKyBaHHS Ha JOporax 1 BYJMUAX 1 Joporax, 3aTopd Ha
JOporax 1 3aTopd B LIEHTpPl MicTa, 301JIbIIEHHS BUTPAT 1 4acy Ha MEpEeCyBaHHS
aBTOMOOLIEM, HU3bKa SIKICTh MIMIOX1AHOI 1HQPACTPYKTYpH, MOraHE MPUCTOCYBAHHS
1H(DpacTpyKkTypu 10 OTped MaToOMOOITFHUX TPy HACEJCHHS € TUIIOBUMH PHUCAMH.
[Ipu 1pOMy, KOpPUCTYBadi PI3HUX BHJIB TPAHCIOPTY MOCTIHO KOH(IKTYIOTh MIX
co0010.

ToMy oHUM 13 MOMJIMBHX LUISAX1B BUPILMICHHS IIUX MPOOJIEM Y LIEHTPAX MICT €
CTBOPEHHSI «30H, BIUJIBHUX BiJ aBTOMOOUTIBY» - II€¢ BHU3HAYCHHS MICHKOI TOJITUKH,
CIPSIMOBAaHOI Ha TMIJBUINEHHS MPUBAOIMBOCTI Ta EKOHOMIYHOI JKUTTE3AATHOCTI
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HEHTPY MiCTa [UIAXOM 3MEHIIEHHS KIJbKOCTI MPUNAPKOBAHUX 1 PYXOMHX
TPAHCIIOPTHUX 3aC001B Ta 3a0XO0UCHHS €(EKTUBHUX BHU/IIB MICBKOTO TpaHCHOPTy. Lls
MOJIITUKA Tepeadayae OUIbII Cepio3H1 3MIHHM, HIXK MPOCTO CTBOPEHHS 130JIbOBAHHUX
MIIIOX1THUX BYJIUIIb.

Onnak BOHa B KOJHOMY pa3l He mepeadadae 1 He OOOB'SI3KOBO Iepeadadae
MOBHY JIIKBIJIAIlil0 aBTOMOOUIBHOTO pyXy. Lle mpusBeme 10 3MEHIIEHHS 3arajibHOL
KUJIBKOCTI aBTOMOOUILHUX ITOI3JI0K Y MICTI B 1ijiomy [6].

Takum YWHOM, MIABUINCHHS MPUBAOIMBOCTI T'POMAICHKOTO TPAHCIOPTY HA
piBHI «TEPEBAKHO  JIHIITE rpoMaZiCbKuM!» MOXe OYyTH MOCATHYTE 3a PaxyHOK
orTUMi3aIii pO60TI/I TPAHCIIOPTY, SK MOJEITIOBAHHS Ta BUKOPHCTAHHS PO3YMHUX
CHUCTEM VINpaBIiHHA 1, caMe€ TOJIOBHE, ONTUMI3aIlii pPOOOTH TPOMAJCHKOTO
TPAHCTIOPTY 3a KPUTEPIEM «KPUTUUHUN MIHIMYM B 9aci IEPEMIIICHHS.

MicbKki MOJITUKU MO0 PO3BUTKY MEpEXKi €JIEKTPOTPAHCIOPTY, 32 PaxyHOK
TpamBaiB, TPOJIEHOYCIB, a TaKOX €JIEKTPOOYyCiB, KOHTPOJIb 3a TEXHIYHHUM CTaHOM
TPAaHCIOPTHUX 3ac00iB Ta BUMOTH JI0 BUKOPUCTaHHS €KOJIOTIYHO YHCTHX BHU/IIB
najgvuBa JIO3BOJISATH 3HU3UTH 3a0pyJHEHHS MicTa TPaHCIOPTOM 3a PaxyHOK
MIJBUIIICHHS EKOJIOTTYHOCTI PyXOMOro ckjany. B cBorwo uepry e mnpusBene 10
«BUAYXaHHS (0370pOBJICHHS)» HaceleHHS M. KueBa Ta 3MEHIIEHHS BHUTpaT Ha
OXOpOHY 37I0POB’sl.

[ HapemTi CTBOpPEHHS aJbTEPHATUBHOI BEJIOCUIIEAHOI 1  MIIIOX1THOI
1H(PACTPYKTYPH J103BOJIUTH MOKPAIIUTH €KOJOTIYHY CUTYAIlI0 B MICTax 3a paxyHOK
3HUKEHHS KIJTBKOCTI MOi3/I0K Hee(PEKTUBHUMHU BUJAMU TPAHCIIOPTY.
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VIIK 338.656.502
MPOBJIEMMU EKOJIOI'II TA BILUIUBY HA HEI JIOI'ICTUYHOI
MIAJTBHOCTI

bongapes Cepriii IBanoBu4Y, K.T.H., IOLICHT,
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu,
e-mail: bondarev@nubip.edu.ua

Pusuk omycrenroBaHHS 3TiIHO 3 AOCHIIKEHHSAM [HCTUTYTY CBITOBUX pecypciB,
YkpaiHa BXOAUTh A0 mepuioi m'saTipku 31 138 kpain 3a puszukom nocyxu. [ mobanbhe
MOTETUTIHHSI B TOEAHAHHI 3 HeAOATMM Ta HeeEeKTHBHUM YIIPABIIHHSAM BXKE 3apa3s
CTAaHOBUThH CEPHO3HY 3arpo3y ISl 3€MENbHUX 1, OCOOJMBO BOJHUX pPeECypciB. 3a
JOCTIDKCHHSIMU YHCEJIBHUX JOCHiAHUKIB, yepe3 30-40 pokiB 3Ha4YHa YacTHMHA BCIX
TEPUTOPINA 3ITKHETHCS 13 3arpo30I0 OIYCTENIOBAaHHS 1, y TOMy 4uciai Ykpaina. [o
[[OTO MO’KHA JI0JIaTH BUPYOKY JIICiB, CIycTOIIeHHS (Jopu 1 GayHH, sika BUKIUKaHA
OCOOJIMBO y TIBJIEHHHUX 1 CXIIHUX perioHax YKpaiHu uepe3 BiiiHY, pPO3B’s3aHy
Pociero. B 0cob6uBy KaTeropito mio/10 HEraTUBHOTO BIUIMBY Ha MPUPOJY € KUIbKICTh
HerepepoOICHNX BIAXOAIB 1, 0COOJIMBO, BIIXOJIB, SIKI HE MOXHA MEPEPOOUTH — IIe
BUKHU/IM aBTOMOO1JILHOTO TaJIbHOTO (0Cc00IMBO n3eabHOro) [1].

Ha nymky aBTOpa, BapTO 3BEpPHYTHM yBary Ha BUKHJIU aBTOTPAHCIOPTY. Y
MicTax YKpaiHM HallOulble 3a0pyAHIOIOTH MOBITPS NPUBATHUI Ta KOMEPUIMHUN
TpancnopT. Y Kuesi 1ieit mokasHuk nocsrae 75-77/% (aaHi 3 yuceapbHUX OMIIIHHUX
YKpaTHCBhKUX M 1HO3eMHUX Jkepel ). OJHOI0 3 IPUYMH € HU3bKI €KOJIOTIYHI BUMOTH
10 aBTO. Ycboro B YkpaiHi Ha kiHeup 2021 poky 3apeectpoBano 14,76 minbiioHa
TpaHCOpTHUX 3aco0iB. Cepea TpUBAaTHUX aBTIBOK B Ykpaini (maibxke 43%)
BurotoBieHi y nepioa 1999-2007 poxis. Jlns mopiBHAHHSA, cepenHii moka3Huk mo €C
JUIsl JIETKOBOTO TpaHcmopTy ckianae 10,8 pokiB. Maemo CyMHI HpOTHO3U MIOJIO
3a0pyIHEHHS BiJl TAKOTO aBTOTPAaHCIIOPTY [2].

Ane, wmapemri, y 2021 pomi y KwueBi miaroryBama mepiry, 3a pPOKH
HE3aJIEKHOCT1, €KOJIOTIYHY CTpaTeriro po3BUTKY MicTa. BoHa BH3Hauyae MpiOpUTETH
exosoriyHoi nmomituku Kuesa y yotuprox chepax:

1. uwmcra Boza;

2. YUCTE TIOBITPSI Ta YUCTA CHEPTis;

3. 3eJIeH1 HacaPKeHHS Ta O10p13HOMAHITTS,
4, UUKIIYHE TOBOKEHHS 3 BIIXOIaMU.

JInst koxHOT 3 1ux cdep BU3HAYEHO IIUTI, 3aBJaHHS Ta KJIIOUYOBI 1HAMKATOPH
BIIMOBIJTHO 7O CYYaCHUX €BPOINEHUCHKUX Ta CBITOBUX TEHJEHIIN PO3BUTKY MICT.
[linroroBka ekocTpaTerii TpuBajga miBTOpa poky. OpHak, TepMmiH OQIiLiiHOrO
pO3TJsiy JIOKYMEHTa BXE€ JaBHO MHUHYB, ajieé TPOMAJICHKICTh CTOJIMIN TaK 1 HE
oTpuMana >KoaHOi BimmoBimi Bixm Biamu. Ilapamokc? Kareropmuno Hi! Binmosiab
MOXHa c(opMyltoBaTH HACTYMHUM 4YuHOM. [lo-Tiepmie, TaJbMyBaHHS Ha piBHI
OpraHiB CaMOBpsTyBaHHS, anaris BUKOHABUYOI CIIY»)OM 1 OaiiayxicTh rpoMassH. Bci
nepepaxoBaHi npoOiemMu BciM Bigomi. Hagani po3rissHeMO aBTOTPaHCHOPT 3 TOYKU
30y JOTICTUYHOI CHCTEMH.
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OTxe, MOCHIKEHHSI HANpPSIMKIB BIUIMBY JOTICTUYHOI MIsITBHOCTI (0COOIUBO
aBTOTPAHCIIOPTY) Ha HABKOJIMIIIHE CEPEJOBUIIE CIOHYKA€E JI0 BUSBICHHS CTYIEHIO
BIJIMOBITHOCTI ~ YKPAiHCBKUX  JIOTICTHYHUX CHCTEM  €KOJIOTIYHMM  BHUMOTAM.
BcraHoBuTH BINOBIJHICT CHUCTEMH YKPAiHCBKUM €KOJIOTIYHMM BHUMOTaM Ta
cragaapraM €C 1 BHU3HAYUTU TEPCHEKTHUBHI NPOAYKTH € JAYyXKE€ aKTyaJbHUM
IMUTaHHAM. SIK pO3BMBATH JOTICTHUYHI ITPOIIECH B KOHTEKCTI 1X ekosrorizarii [3].

B3aeM03B's130Kk MK JIOTICTUYHOIO JISUIBHICTIO Ta HABKOJIUIIHIM CEPEIOBUIIIEM
BUPAXKAETHCS B KOHIIEIII "€KO-TOTICTUKH" 9H "3€JIeHO1 JIOTICTUKH'".

VY 3aragpHUX pucax EKOJOTil0 MOXHA TPAaKTyBaTH SIK HAYKOBUW MiIXif,
KOHIIEMI[IO YM MiJICUCTEMY JIOTICTUYHOTO MEHEIKMEHTY. JisSIbHICTh, CIpsMOBaHA
Ha 3MCHIIEHHS IIKIAJUBOTO BIUIUBY HA HABKOJIMIIHE CEPEIOBUINE oOIepariil 1
MPOIIECIB y JAHITIOTY TTOCTABOK.

CamocTiiiHa Tpyna €KOJIOTIYHUX JIOTICTUHYHUX PIMIeHb Yy BUPOOHHUIITBI
MoB's3aHa 3  YOPaBIIHHSAM  MarepiaJbHUMU TOTOKaMU  MPOJYKTIB, TEPMIH
eKCIUTyaTalii sKUX 3akiHuuBcs. llel Tum JIOTICTUKM HA3MBAETHCS 3BOPOTHOIO
JIOTICTUKOIO 1 mependavyae ympaBiiHHS JIOTICTUKOIO MPOAYKTIB, SIKI BXe Oyiu
BUKOpHUCTaHI. Taki JIOTICTUYHI omepallii Ha3UBalOTh 3BOPOTHOIO JIOTICTUKOIO, IO
nepeadayae BCTAHOBJICHHS €KOHOMIYHHMX PO3MIPIB MapTiil, COPTYBAaHHS, YIIPaBIiHHSA
3armacamMy Ta TMEPEeMIIICHHSIM TaKuX MaTeplajbHUX IIHHOCTEH. I, TOJIOBHUM YHHOM,
nepepoOka BiaxofiB. Y Oaratbox kpainax €C (mampukiaza, y Himeuunni, ®@paniiii)
HEBUKOPUCTAHHS BIIXO[IB € IOPUAUYHUM 3000B'SI3aHHSIM, SKIIO L€ BHUIIPABIAHO 3
€KOHOMIYHOI 4YM €KOJIOTIYHOi Touykd 30py. IlomiOHI 1HTErpoBaHi CcHUCTEMHU
BIJIHOBJICHHS Ta IEPEPOOKH TOTOBOT MPOAYKIIli OXOIUTIOITH Maibke 90% BinxomiB [4].

OCHOBHUM TOSICHEHHSIM TaKoOi CHUTyallli € CTaH aBTOMApPKY YKPaiHChKUX
NEPEeBI3HUKIB. 3 YMCEJIbHUX JDKEeped BIJOMO, IIO CEpeAHi BIK YKpaiHChKUX
TPAaHCHOPTHUX 3aCcO0IB CTaHOBUTH OJIM3BKO 21 pOKy (HEmepeBEepUIEHO B KOAHIM
€BPOICUCHKINA KpaiHi!), TOMYy CEepeIHbOCTATUCTHYHUN YKPATHCHKUN aBTOMOOLIH
(dhakTHYHO BIAINOBIA€ eKoyoriyHOMY cTaHmapty €Bpo 0-2. Illo crocyeThes
BaHTAXXHUX aBTOMOOLIIB, TO OUIBIIICTL 3 HHUX BIANOBIJAIOTh EKOJOTTYHHUM
cTanaapTaMm 70 €Bpo 4, 1 1yKe MaJio TPaHCIIOPTHUX 3ac001B BiAMOBIAatOTH €Bpo 5. Y
€C curyarisa 30BciM iHma: y 2015 poii Ha pUHKY JIOMIHYBajdl BaHTaXXIBKH BIKOM
MEHIIIE JBOX POKIB. SIK HACHIIOK, YKpaiHChKI TPaHCHOPTHI KOMIIaHii HE MOXYTb
OTPUMATH JIO3BOJIM Ha TEPEBE3EHHS Bl €BPOIEHWCHKOT pajl MIHICTPIB TPAHCIOPTY
JUTSL 3J1MCHEHHS TIePEBE3EHb /10 €BPOIEUChKUX KpaiH. [Iutanus 3po3ymine.

Exonoriyni ¢akropu B cydacHid JIOTICTUYHIM IISJIBHOCTI HE MOXYThb OyTH
MPOITHOPOBAHI HI OKPEMUMH YYaCHHUKAMH JIAHLIOTIB IOCTAaBOK, HI JEpP’KaBOIO B
npoiieci moOy10BU JOTICTUYHOI CUCTEMH.

[linBoasun migCyMOK, B YKpaiHi ICHYIOTh YHCIEHHI MNPOSBU MIXKHAPOIHOI
HEY3TO>KEHOCTI JIOTICTUYHOT JISUTbHOCTI 3 €KOJIOTIYHUMHU acreKkTaMu. ToMy B CBITJII
CTpaTeriyHoi MeTH 3a0e3MeYeHHs] KOHKYPEHTOCIIPOMOXKHOCTI KpaiH €C BaXKJIMBUM €
piBEHb €KOJIOTi3allii JOriCTUYHOI AisibHOCTI B Kpainax €C i Ykpaini [4].

3 METOI0 TOCWJICHHS KOHKYPEHTOCTIPOMOXKHOCTI BITYM3HSHOI JIOTICTUYHOL
raiy3i 00'€eKTHBHO HEOOXIJHOIO € IHTerpamis TaKuX HampsMiB: 3aKOHOAABYl 1
eKOHOMIYHI 3aXOAH, PO3BUTOK JIOJACHKUX PECypcCiB, €KOHOMIUHI Ta OpraHizaliiHi
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YMOBHU [ISUTBHOCTI, a TaKOX YNPOBAHKCHHS IEPEIOBOTO OCBIMY W COI[ATBHUIMA
PO3BUTOK y chepi €KOJIOTIT JJOTICTUKH.
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VIIK 376-056.26:656
[HKJIFO3UBHI TPAHCIIOPTHI CUCTEMM: 3APYBIKHUI TOCBII

3arypcbka CeiTiiana MukosaiBHa, K. Gi10c. HayK
KuiBcbkuii 001acHUI IHCTUTYT
MICIIAIATIOMHOT OCBITH IEIaroriyHuX KajapiB
e-mail: zagurskasm@ukr.net

VY wemonaBHii qonoBial npo iHBadiaHicTh BOO3 Ta CBiTOBUI OaHK BKa3alw,
mo y cBiTi Hamuyerbes Big 120 go 150 wminbiioHiB mitei BikoM a0 18 pokiB 3
oOMexxeHuMH MOXIuBoOCTAMH [1]. He3Bakaroum Ha Te, IO AITH 3 1HBAIIIHICTIO
MalTh IOMITHY TJ00ajdbHy TPUCYTHICTh Yy CYCHIIBCTBI, BOHU HPOJOBXKYIOTbH
CTPa)KJATH BIJ AJOCTATHBOI KUJIBKOCTI 0ap'epiB y IXHbOMY MOBCAKACHHOMY >KHUTTI.

[Togomat oauH 13 TakuxX Oap’epiB TOKJIMKaHAa 1HKIIO3UBHA OCBITA.
Iuxmro3uBHA oOCBITAa — Ii€ MIAX1A A0 HABYAHHA ITEH-1HBAIIAIB 3a JOIOMOI'OKO
cCHeniajJbHUX OCBITHIX MPOrpaM, MIATPUMKHU Ta MOCIYT y KJacax 3 OJHOJITKAMHU, SIK1
HE € IHBagaMu. SJIK BUAA€THCS, BOHA MIOYMHAETHCS HAa BXOA1 JO IIIKOJIN, B TOM Yac SIK
IHKJTIO3UBHUM TPAaHCIOPT Yy I[bOMY KOHTEKCTI, ampiopi, HE MiJAA€TbCA CYMHIBY.
[IpoTe HacnpaBal mpobieMu JIiTeH 3 IHBATIAHICTIO TOYMHAIOTHCS HabaraTo pasimie i
9acTO BOHM HE MOXYTh BYACHO TIOTPANUTH [0 OCBITHBROTO 3aKJagy uepes
HEJIOCTYITHY KOHCTPYKIIIFO aBTOOYCIB Ta HeaJeKBaTHY ITiITOTOBKY BOJIIiB.
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Buxoasun 3 11b0r0, OOTOBOpPEHHS TEOPETHUYHHMX AaCMEKTIB 1HBAITHOCTI B
JTOCITIDKEHHSAX MIKIJIBHUX MOi370K (1 TPaHCIOPTHUX JOCHIIKEHb 3arajioM) Morjo 0
CIPHUSATA OUIBII TOHKOMY OCMHCIICHHIO MpOOJEM 1HBAJITHOCTI, JOCTYIHOCTI Ta
IHKJIFO3MBHOCTI CEpeJl HAyKOBIIIB Ta IIPAKTHUKIB, SKI 3alMalOThCs IUTAHHSIMU
TpaHcnopTy. Lle Moke mpu3BecTH A0 OUIBII 1HKJIFO3UBHUX JOCIITHUIIBKUX MPOCKTIB
y Taly3i TPAHCIOPTY, a TAKOX 1O OUIbII 1HKJIIO3UBHUX TPAHCIIOPTHHUX CHUCTEM Ta
nociyr. Y 3apyOiKHIN JiTepaTypl MU 3HAWIUIM JEKIJIbKA albTEPHATUBHUX METO/IIB
Ta MOXJIMBOCTEH JUIsl JOCTYITHOTO IIKUIBHOTO TPAHCIIOPTY, SIKIi 1 PO3MVITHEMO Y
HAIIOMY JOCIIKEHH1

Bbpasunscrka cuctema SITES mpaitoe ik cimy:x6a BBIWIMBOCTI, 110 JTOCTABIISAE
TiTel 3 0OMEXCHUMH MOXJIMBOCTSIMH 3 YChOT'O MICTa MPUBATHHUMH aBTOOYCaMH 0
LHEHTPAJIBHOTO TEpMIHAILY, € BOHH NEPECIIAI0Th HA 1HII TPAHCHOPTHI 3aCO0H, 110
OpSAMYIOTh 10 iXHIX KU CHcTema 3aljaHOBaHa TaKUM YMHOM, 00 y AiTeill Oyio
30 xBunuH y TpancnoptHomy By3ni SITES, mo mae 3Mory BapiroBaTH BUMOTH JI0
yacy nepeBe3eHHs AiTeil 3 pizuuMu nopymeHHsmu. Cucrema SITES nae mitam 3
IHBQTITHICTIO MOXJIMBICTh JI3HATUCS TPO CBOE MICIIEBE CEPEJOBHIIE; CAMOCTIHHO
O3HAHOMHUTHCS 3  KEpYBaHHAM  TPOMAJCHKUM  TPAHCIIOPTOM,  HAaBIraIl€lo,
aBTOBOK3QJIOM 1 MEPECagKo0 (AKIIO0 HEMAa€ CYMPOBOKYIOUOIr0); B3a€EMOMISTH 3
BOJISIMA aBTOOYCIB Ta 1HIIMMH TMacaxxupamu. BoHa TakoX NMPOMOHYE OCHOBY s
1HTerpallii MKUTbHOTO TPAHCIIOPTY 3 TPOMAJCHKUM TpaHCIIOpTOM [3].

Himeuskuii npoekt Mobilitdt auf ganzer Linie (MogLi) npononye HaB4aHHs
JITe 3 OOMEXEHUMHU IHTEJICKTYaIbHUMHU MOKIIMBOCTSIMHU, 1100 JOTOMOITH iM
YCHIIIHO TepecyBaTUCS MIKITLHUM aBTOOycoM. JJisi iMITyBaHHS TOI3/IKM HaBUYaHHS
MPOBOAUTHLCS B aBTOOYC1, IKUW € TAKUM CaMHM, SIK 1 TOU, SIKUM JIITH MEPECyBAIOThCS
10 wwKonau. HaBuaHHS TpOBOJATH CHIBPOOITHUKM aBTOOYCHUX KOMMaHiM, BOIIi
aBTOOyCiB Ta MiclieBa Touiris. Po3poOHUKM mporpam CTBEPIKYIOTh, IO
BUKOPUCTAHHS Y HABYAJIBHOMY IIPOIIECI aBTOPUTETHHUX OCI0, SKI MalOTh 3HAHHS B
rajry3i TpaHCHOPTY Ta O€3MeKH, Y MO€JHAHHI 3 IMITAIIHHUM MIX0J0OM MOXKE MaTu
OUTBIINY BIUTMB, HIXK SIKOM IHCTPYKTOpaMu OyJu Buutesi adbo 6athku [4]. 3amydeHHs
BOJIIB aBTOOYCIB TakKOX MOXE JIOMOMOTTH PO3IIUPUTH 1X 3HAHHA Ta
moiH(GOPMOBAHICTh MPO Pi3HI MOTPEOU AITEH Ta, Yy CBOIO Yepry, MOKPAIIUTH SKICTh
oOciyroByBanHsA. KpiM TOro, HaBYaibHI 3aHATTS MAIOTh MPOBOIUTHUCS 3 PO3YMIHHSIM
BUXIJTHUX YMOB JITE€H, a TAKOXK 1X PI3HUX 3M10HOCTEH O HABYAHHS Ta CIIJIKYBaHHI.
BripoBamkeHHs 1iarHOCTHYHOTO TECTY TPAHCIIOPTHUX HABUYOK IS OIIIHKH KOYKHOTO
YYHsI TIepe]l HaBUYaHHSIM MOXKE IOIOMOITH BHU3HAYHUTH YYHIB, SKI MOXYTh ab0 He
MOXXYTh OpaTH yd4acThb y HaBYaHHI, 1 SKIIO BOHU HE MOXYTb, II¢ MOXKE JOIIOMOTTH B
ajanTaiii HaBYaHHS Ta MOJICJIIOBaHHs iX moBeAiHKM B aBToOyci. IIpoekt Mogli
TaKOX MPOMOHYE HABYAHHSA BOJIiB aBTOOYCIB y paMKax MepedauyeHux 3aKOHOM
peryIspHUX HaBYAJILHUX 3aHATH. L{e HaBUaHHS BKJIIOYAE M'STh PO3ILTIB:

— YCTQHOBH JIJIs1 JIFOJIEH 3 OOMEKEHUMHU MOYKIIUBOCTSIMH;

— i opmartist po mpoexT MogLi;

— PO3yMiHHSI PO3yMOBOi BIJICTANIOCTI Ta OcoOimBOCcTel cuHapomy JlayHa Ta
ayTU3MYy;

— MOJIYJIb IPAKTUYHOTO HABYAHHS;
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— pearyBaHHsI Ha JIOJIEH 3 OOMEXEHUMH MOMJIHBOCTSIMHU Ta B3aEMOJIIIO 3 HUMHU
[5].

Tigbku Ti, XTO OMaHyBaB yCl I'ATh PO3JILIIB, MOXYTh INEPEBO3UTH YYHIB 3
O0OMEKEHUMH MOXJIUBOCTSIMU. BumMora 10 BO1iB aBTOOYCIB MPOWTH Take HaBYAHHS
nepes; MEePEeBE3CHHSAM  YUYHIB-IHBAIIJIB, HMOBIPHO, JIOTIOMOXE IOKPAIIUTH
CIIJKYBaHHS MDK JITbMU Ta BOJISIMH, JIOTIOMOXKE BOJIEBI 3pO3YyMITH KIIIHIYHY
CUTYyaIlll0 Ta MOTpeOu JIITeH Ta MOXKE 3amo0IrTH MmpoodiemMaM IiJT 9ac Moi3/I0K.

[IBencpka nmporpama SAFEWAY2SCHOOL mnpononye TeXHOIOTIYHUHN T1IX1]T
MOJI0 MMJBHUINCHHS OE€3MeKHW AWTSIYMX IMKUTbHUX TM0i3moK. [Iporpama Oyia
po3po0iieHa B paMKax YHIBEpCaJbHOTO JW3aliHy 1 MPU3HAYCHA IS IMiIATPUMKHU
Oe3meyHoi MOAOpOXKi JiTeH 3 OOMEKEHWMH MOXIMUBOCTsAMH [6]. BoHa BKItOUae
IHTENEeKTyallbHl  aBTOOyCH1 3ynmuHKHM, GPS-MiTku, OOpTOBI KOMI'IOTEpU Ta
pazionepeaaBayl, siki BUSBISIOTH Ta BIACTEXKYIOTh AITEH-1HBATIAIB, MOMIYEHUX SIK
«ypa3iauBl y4acHUKH JopoxkHboro pyxy» (VRU). MiTku Takoxx I1HTErpoBaHl 3
IHTEJIEKTyQIbHUMU aBTOOYCHUMH 3YIIMHKaMH, TOMY KOJIM JHUTHHA 3 MITKOIO
3HaxoAuThCs B Mexkax 100 M Bij 3yNMUHKH, BOHA 3alTyCKAa€ MHUTOTIHHSA CTPAaTET14yHO
pO3TalIOBaHUX BOTHIB, MO0 MIABUIIMTH OOI13HAHICTh Ta OOEPEkKHICTh YYACHUKIB
JIOPOKHBOTO PYXY.

OTxe, Tpu PO3IJIAHYTI BUIIE BHIAJAKH, B I1HTErpamii CTYJIEHTCHKOTO
TPaHCIOPTY Ta CHUCTEM TPOMAJCHKOTO TpaHCHopTy B bpasumii mo imiTamiitHux
porpam HaBuaHHs B aBT0Oycl B HimMeuunHi Ta TexHoJoryHuX 1HHOBawii y IlIBemii,
JAI0Th YSABJICHHS PO LIHHICTh 3aJy4Y€HHsI 30BHILIHIX CTOPIH (HaNpuKiaj, (axiBiiB 3
IUIaHYBaHHS MYHILUMIIAJBHOTO TpaHCOOpTy Yy bpaswiii, BUMTENIB Ta TMOJILIT)
Himeuunnu Ta ekcneptriB 3 TexHousiorik y IlIBewmii) nias CTBOpEHHS AOCTYHHHUX
HMIKIJTBHUX TPAHCHOPTHUX pilieHb. Taki miAXOAW CHPUSIOTh BUPILIEHHIO MPOOJeM 3
MapHIpyTH3aLI€l0 Ta MPONYCKHOI CHPOMOXKHICTIO, a TaKOX PO3IJIANY IIKUIBHOIO
TPAHCHIOPTY SIK MOKJIMBOCTI JJi OUIBII TICHOI 1HTErparii JroAei 3 1HBaIIIHICTIO Ta
IHIIUX YIEHIB CYCHUIbCTBA. Y OyIb-IKOMY BUMAIKy JUIsI TE€PEOCMHCIICHHS
JOCTYITHOTO IIKUIBHOTO TPAHCIIOPTY CII1J] KOHCYJIBTYBATHCS 3 AIThbMHU 3 00OMEKEHUMHU
MOXJIMBOCTAMH Ta IXHIMH ciMm'siMu. J[iTh pa3om 3 ujeHaMu IXHIX CIMEH MOXYTh
MOJUIMTHCA YHIKQJIHHOI Ta KOPUCHOIO 1H(OpPMAIlI€I0, SIKa MOXE JOMOMOITH Y
BUSIBJICHHI, YCYHEHHI Ta 3amo0irandi Oap'epam, 10 TEPEMIKOIKAIOTh iXHIN
MOOLJTBHOCTI Ta TOCTYITHOCTI JIO OCBITH.
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OnaJko Bikropis I'puropiBua, K.T.H., IOLEHT,
Mamn3ypenko Anacracisi CepriiBHa, CTyICHTKA,
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu
e-mail: opalko@nubip.edu.ua

JUis cTajmoro po3BUTKY TPAHCHOPTHOI CHUCTEMH YKpaiHu Ta (opMyBaHHS
€IMHOTO €BPOMNEHCHKOTO TPAHCIIOPTHOTO MPOCTOPY MPIOPUTETHUMHU € TaKl HAIPSIMKU
SK CHPUSIHHS PO3BUTKY PO3YMHOTO Ta €KOJIOTTYHO-UYHUCTOTO TPAHCIOPTY, 3MEHIICHHS
pEriOHabHUX AUCHPOIOPIIM, MOKpPAIIEHHsI 3B 53Ky Ta JOCTYIY J0 BHYTPIIIHBOTO
TpaHCHOPTHOTO pUHKY. B pokymentax €C BKa3yeTbcs, IO CTpaTeris cTajoi Ta
PO3yMHOI MOOITBRHOCTI MOOyJOBaHA TEpII 3a BCE Ha peaizaiii 3agadi o010
ckopouyeHHs1 Ha 90% BUKUIIB MAapHUKOBHUX ra3iB, OB A3aHUX 13 TPAHCHOPTOM, JI0
2050 poky. pyrum 3aBOaHHsM cTpaTerii € mudpoBizaiis, sKa CTaHe PYIIIHHOIO
CWJIOIO JIJI1 MOJIEpHi3allli BCI€T TPAHCHOPTHOT CUCTEMU, 3pOOUTH 1i Oe3nepediiiHo0 Ta
Outbml  edpexkTuBHOWO. Po3yMHa MOOUIBHICTH BKIJIIOYAE Pi3HI PIlIEHHS 00
onTUMi3alii TPaHCHOPTY Ta KOMYHIKAIllil 3 METOI MPUUHATTSA HOBUX CTAH/APTIB
IIOJI0 CTaNOCTI, e(PEeKTUBHOCTI, Oe3reku. Bce 1€ mepeTBOproeThcsi HAa KOHKPETHI
nepeBaru, Takl sk MOKpPAILEHHS 3/I0pOB's TPOMAsiH, 3MEHUICHHSI )KEPTB JOPOKHbO-
TPaHCIOPTHUX MPUTOJT, TPOOOK Ha goporax. [{insimMu po3yMHOT MOOIIBHOCTI €:

* YIOCKOHAJICHHS! CUCTEMH KEPYBaHHS TPAHCIOPTHOIO MEPEXKEIO Ta TPAPIKOM;

* IIJIBUIIICHHS PI1BHS OC3IIEKH Ta 3MEHIIICHHS JTOPOKHBO-TPAHCIIOPTHUX ITPUTO/I;

* MIJBUIIEHHS €(PEKTUBHOCTI TPAHCIOPTHOTO CHOJYYEHHS Ta BUKOPUCTAHHS
yacy Ha NepeMilleHHS;

* 3a0€3IeYeHHs €KOJIOrTYHOI Ta EKOHOMIYHOI CTaJIOCTI,

* MIPOTIO3UIIisi HOBOTO BU3HAYECHHS IPOMAISTHCHKOTO CITIBTOBAPHCTBA.

KoHueniist po3yMHOI MOOLIBHOCTI BKIIOYA€ I[IUPOKUN CHEKTp BUIIB
TPaHCIOPTY: CaMOKaTH, BeJocHNenu (3BUYAMHI, €IEeKTpUYHI, CKJIaAH1), aBTOOYyCH,
CICKTPUYKH, METpPO, TpamBai, TaKci, aBTOHOMHI TPaHCIIOPTHI 3acoOu, I
nporynsHkuto.  KpiM  TOro, KOpuCTyBaul MaloTh MOXIHUBICTH  CYMICHOTO
BUKOPUCTAHHS TPAHCTIOPTHHUX 3aCO01B.

Pozymna Mo611bHICT TOOY/IOBaHA HA TAKUX MPUHLUIIAX:

I'nyuxicms: KiTbKa BUIIB TPAHCIOPTY MO3BOJIAIOTH MacakKupam BHOpaTH,
SKHUH 3 HUX HalKpalle MiAX0IUTh AJsi KOHKPETHOI CUTYaIlii.
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Edexmusnicmy: B pe3ynpTaTi MOI3AKKM Macaxup MNpuOyBae OO0 MYHKTY
MPU3HAYEHHS 3 MIHIMAJIBHUMU TIEPEIIKOJaMHU Ta 3 MiHIMAJIBHUMU BUTpaTaMH 4acy.

Iumeepayis: TOBHUNM MapHIPyT TUIAHYETHCS B1Jl IBEPEH 10 ABEpei, He3aIeKHO
BiJl TOTO, SIKI BUJIA TPAHCIIOPTY BUKOPUCTOBYIOTHCS.

Yucmi mexnonoeii. Bi1OyBa€eThCs 3MIIICHHS BiJl TPAHCIOPTHHUX 3acoO0iB, IO
3a0pyIHIOIOTh HABKOJIMIIHE CEPENIOBHUIIE, /10 TPAHCIOPTHUX 3acO0IB 3 HYJIbOBUM
pIBHEM BHUKHU/IIB.

be3nexa: KINbKICTh CMEPTEH 1 MOpaHEHb Pi3KO 3MEHIITYETHCSI.

[Ile mBa acmeKkTH PO3YMHOI MOOITBHOCTI — II€ JOCTYIHICTH 1 COIliajbHA
KOPHCHICTD, III0 03HAYAE, IO TPAHCIIOPT Ma€ OYTH JOCTYIHHUM JIJIsl BCIX, BKIIOYAIOUU
CUIbCBKI Ta BiAJAJICHI perioHH, 3a0e3meuyBaTH XOpOIlll COLIalbHI YMOBU IJI BCIX
KopucTyBauiB. L{I mUTaHHS HAaA3BUYAMHO AKTyaJlbHI B KOHTEKCTI PO3BUTKY CTaJOro
TPAHCIIOPTY Ta TPAHCIOPTHOTO 3a0€3MEUEHHS CUIbCHKUX paloHiB. OCKUIbKU
JOCTYITHICTh TPAHCHOPTHUX TOCIYT y CUIBCHKHX pailOHAX € BaXKJIUBUM AaCIIEKTOM
PEriOHAIbHOTO PO3BUTKY 1 BIUIMBA€ HAa HOTO €KOHOMIYHMI PO3BUTOK, COIIAJIbHY
BKJIFOUEHICTh Ta SIKICTh KUTTS MEIIKaHIIIB. BUKOpUCTaHHS PO3yMHUX TPAHCHOPTHUX
CUCTEM B CUIbCHKHX pailoHax 3a0€3MeUHTh;

¢ c(DEKTUBHICTh MACAKUPCHKOTO TPAHCIOPTY 3a PaxyHOK OUIbII TOYHOTO
IUIaHYBaHHS MapIIpyTiB, ONTHUMI3aIlii BUKOPUCTAHHS TpaHCIOPTHUX 3aco0iB. Lle
MOJKHA pealli3yBaTy MUIIXOM BIPOBAHKCHHS TaKHX TEXHOJOTIH SIK PO3yMHI TOATKH,
CUCTEMHU BIJICTEKEHHS PyXy TPaHCIOPTY, MOOUIBHI TUIaTGOpMHU;

®c¢(DEeKTUBHICTh TPAHCMOPTHUX TOCIYT Yepe3 BIPOBAIKEHHS CHCTEM OHJIAMH-
OpOHIOBaHHS Ta OHJIAWH-KYIIBJII KBUTKIB, I1HQOPMYBaHHS TPO PO3KIAA PYXY,
KepyBaHHS TOCIYyraMd TMAacaXXUPChKOTO TPAHCHOPTY MUIIXOM JTUHAMIYHOTO
po3moAuTy 3aco01B TPAaHCIOPTY MO MapuIpyTaM, 3MEHILIEHHS 4acy odvikyBaHHi. Lle
CTBOPUTH 3PYUHIII OMIIi JIJIi BPa3MUBUX KaTEropiii HACENEHHsS, TaKuX SK JIIOJU
MOXUJIOTO BIKY, MaJIOMOO1IbHI TPYIH Ta 1HILII;

e0e3neKy Macaxupis, AKa 3a0e3neuyeThest BUKOPUCTAaHHAM
BijieocnioctepexeHHs, GPS-BiACTe:KEHHs, MOHITOPUHTY pyXY TPaHCHOPTY;

ekOM(DOPT 3a paXyHOK BUKOPUCTAHHS CUCTEMH KJIIMAT-KOHTPOJIIO, BIICTE)KEHHS
pyXy, iIHGOPMALIIITHUX CUCTEM;

®CTaJIM PO3BUTOK MACAKUPCHKOTO TPAHCIOPTY 3a JOMOMOIOI0 BUKOPUCTAHHS
€JIEKTPOMOOLIIB, KapIIEPUHTY, CIUIBHOTO BUKOPUCTaHHS TPAHCIOPTY Ta I1HIIMX
IHHOBAIIMHUX PIII€Hb, 3a JOTOMOTOI0 SKHUX MOXXHA 3HU3UTH BUKWIW IIKIIJIUBUX
PEYOBHH Ta MiHIMI3yBaTH BIUIMB HA JTOBKULJIS;

ec(heKTUBHY 1HTErpallif0 PI3HUX BHUJIB MACAKHUPCHKOTO TPAHCIOPTY, TaKUX SK
aBTOOyCH, TOi3[AM, MAapIIPYTKH, BEJIOCUIIEH, €JIEKTpOTpaHcnopt Tomo. Lle
JIOTIOMOXKE  3a0€3MeYUTH 3py4yHE TMEpPeMIlleHHsI MacakupiB 3 OJHOTO BHIY
TPAHCIIOPTY HA IHIIMM, 3MEHIIUTH Yac Ta 3YCWJUIS, HEOOXITHI A Tepecaok,
1BUIIUTY 3araIbHUI PIBEHb JTOCTYITHOCTI TPAHCIIOPTY;

e  yOpaBIiHHA Ta IUIAaHYBaHHS TPAHCIIOPTY 0 peani3yeTbes 3a
JIOTIOMOTOI0 TOYHOTO 300pYy, aHalli3y Ta BUKOPHCTAHHS JAaHUX MPO MaCaXUPCHKUN

217



Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

TPAHCIIOPT B CUIBCBKMX palOHaX, 1 JJ03BOJsE€ OLIbII €()EKTUBHO IUIAHYBaTH
MapIipyTH, PO3MOAUIATH PECYpCH, BCTAHOBIIOBATH Tapu(du Ta BIOCKOHATIOBATH
VIOPABIIHHSA TPAHCIOPTHOIO CUCTEMOIO. 3arajioM, PO3YMHI TPAHCHOPTHI CHCTEMH
MOXYTh TIO3UTHUBHO BIUIMBATH Ha €()EKTUBHICTh MACAKUPCHKOTO TPAHCIOPTY B
CITbCBKUX paiioHax, 3a0e3medyrodyd Oulbll e()EeKTHUBHE BUKOPUCTAHHS PECYPCIB,
3HM)KEHHSI BUKHJIIB, TOJIMIIEHHS JOCTYITHOCTI TPaHCHOPTY Ta MiABUIIEHHS SKOCTI
TPAHCTIOPTHUX TTOCTYT.
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YK 338.242.2:656.078.8
YIIPABJIIHHA KOHKYPEHTOCITPOMOKHICTHO
TPAHCIHHOPTHO-EKCIIEAUTOPCBKOI'O HIIAITPUEMCTBA

IMiBTopak M.B., k.¢.H., 1OLICHT
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu,
e-mail: pmv2006@ukr.net

TpancmOpTHO-EKCIIEAUTOPChKA JISIBHICTh B TEMEPINIHIX peaisx B HaIIii
KpaiHi € aHTUMOHOIIOJBHOIO, 1 OpraHi3ailis Oi3HeCy 3MIMCHIOEThCS B CEPEIOBHIII
CHJIbHOT KOHKYPEHIIIl 3a KJIIE€HTIB 1 BaHTaXl, SIK y BCIM ramy3si 3arajom, Tak 1 MK
OoKkpeMuMHU TiepeBi3HHKaMu. CamMe B CEpPEeOBHII TakOi CHJIBHOI KOHKYPEHTHOI
OOpoThOM KOMITIaHIi CIEPEYarOThCA 3a TOCWJICHHS SKOCTI  TPaHCIOPTHOTO
00CITyroByBaHHs, TOMY IO CaM€ I1€ OJWH 3 OCHOBHMX (DaKTOpiB, IO BIUIMBAIOTH HA
dbopMyBaHHS KOHKYPEHTHHUX TO3MIIiH, a00 PO3IIMPEHHS MMapaMeTpiB PUHKY 30YyTYy.
[IpoGnema ynpaBiaiHHS KOHKYPEHTOCIIPOMOKHICTIO TPAHCIOPTHO-EKCIIEUTOPCHKOTO
HIIPUEMCTBA € JIOCUTh HOBOIO, CE€pel HAyKOBIIB, MO JOCHKYIOTH JaHy
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npobiieMaTuky, MoxHa BHOKpeMuTu Takux sk H.II. bemozepuesa, [.B. Mainbues,
A.B. MakapenkoB, €.B. ba6kin, E.B. Makamiina, A.B. boagupes,M.C. Spaiikina.
JI71st pUHKY TpaHCIOPTHO-EKCIIEUIIIMHUX TTOCIYT TUIIOBI TaKl BUAM KOHKYPEHIIII:

— KOHKYPEHIIiSi MK TPaHCIOPTHO-EKCIEAUIIIMHUMHU KOMITaHISIMH, IO MAaroTh
pi3H1 (HOPMHU BIIACHOCTI;

— KOHKYPEHIIiSl eKCHEeIUTOPChKUX KOMIIaHIi TMpU OOCIyrOBYBaHHI JIESIKUX
PI3HOBU/IIB TIEPEBE3EHb BAaHTAXKIB;

— KOHKYPEHI[Sl MDK eKCHEAUTOPCHKUMH KOMIIAHIIMH, M0 OOCITyroBYIOThH
MOBITPSHUHN. PIYKOBHH, 3aTI3HUYHUIN, aBTOMOOIJTFHUH Ta 1HIII BUIA TPAHCIIOPTY.

BusHauaroun KOHKypEeHTHE CepeZOBHIIE Ha TPAHCTIOPTHOMY PUHKY, HEOOX1IHO
3ayBaXUTH, 10 B CYYaCHHX PHUHKOBUX YMOBaX KOHKYpeHTHa OopoThOa HalyBae
IPUHIIMIIOBO 1HIIUX PHUC, TOMYIIO TENEp yCl HasiBHI BUIU TPAHCIOPTY OTPUMYIOTh
CBIA pO3BUTOK 3a paxyHOK BHYTPIIIHIX JKepen (piHAHCYBaHHA. 3a CYYacCHHX
PUHKOBHX YMOB KOXXHA KOMIIaHIsA, IO 31HCHIOE TPAHCIOPTHI MOCIYTH, MOBHHHA
3HATH SIK OI[IHUTHU CTYIIHb CBOEI KOHKYPEHTO3JIaTHOCTI 1 OMEpPaTHBHO 3arodiratu
30UTKOBOCTI 1 OaHKpyTcTBY. IlepMaHeHTHE MIABUIICHHS PIBHA TPAHCIOPTHOIO
oOCITyrOByBaHHS pa3oM 13 30UIBIICHHSM MaciiTadiB TMEPEeBE3CHb JIOCHUTH BJIAJIO
BIJIOOPaYKAETHCS HAa KOHKYPEHTO3JIATHOCTI E€KCIEIUTOPCHKUX KOMIIAHIA Ha PUHKY
TpaHcopTHUX mociyr. KoHkypeHTHa 00poTh0a Ha PUHKY TPAHCHOPTHUX MOCIHYT,
sKa BUHUKIA BHACIIJIOK MOSBH 0araTbox JApPIOHUX MIJNPUEMCTB Ta MOTYKHUMH
TEMIIAaMH OCBOEHHS CXIJIHUX PpHUHKIB 3aXITHUMU KOMIIAHIAMH Yy TO€JHAHHI 3
arpeCMBHOI0 TOJATKOBOIO TMOJITHUKOIO JEpXkKaBU 1 MOJOPOKYAHHSAM CUPOBHHHHX
pecypciB 3yMOBWIN TPAHCHIOPTHI MIANPUEMCTBA IIIYKATH TOAATKOBI PE3EPBHU.

Ha crorogni My MOXeMO CMUJIMBO CKa3aTH, 0 BUCOKOS(EKTHUBHA AiSUIBHICTh
TPAHCIIOPTHO-EKCIEAUTOPCHbKUX —~ MIANPUEMCTB BXKE HE MOXe ICHyBaTu 0e€3
MIUPOKOMACIITA0HOTO BUKOPHUCTAHHS KOMITFOTEPHUX pimeHb. He IuBIsSYHCh Ha
OCOONMBOCTI 1 CKJIQOHICTh EKCHaHCli KOMIT'IOTEpHHUX TEXHOJIOTIH, IIed Ipolec €
00’ €KTUBHOIO HEOOXIIHICTIO B KOHTEKCTI 3araJIbHOTO TEXHOJIOTTYHOTO PO3BUTKY BCIX
Cy0’eKTIB rocmojaproBaHHs. Taka TEHJICHINS € HaCIIAKOM 3HAYHOTO 3POCTAHHS
oOcariB 1HpoOpMaIli, sKa MiIJIATae ONpaIfOBaHHIO. 3BHYAMHMM CIIOCOOOM BXKE HE
MOJKJTUBO BHOKPEMHUTH 3 BEIMUYE3HOTO TOTOKY JIaHWX BCIO peJIeBaHTHY 1H(MOpMAIIIIO 1
BUKOPUCTATU 11 JUIsI TPUUHITTA YHPABIIHCHKUX PIMIEHh HA MIANPUEMCTBI.
BusHavyanbHUM YMHHUKOM B YIPABIIIHHI CTA€ MIBUIKICTH OOPOOKH TaHUX 1 OTPUMAaHHS
noTpiOHUX BigoMocTel [1]. Sk 1 B IHIIUX Taly3IX €KOHOMIKU, PUHOK TPAHCIIOPTHO-
SKCTeIUIIIHIX TIOCIIYT TIOCTYIIOBO MEPETBOPIOETHCS HA PUHOK MOKYTIIIIB.

BianoBigHO TpaHCHOPTHO-EKCHEAUIIMHUM KOMIAHISIM HEOOXITHO  OLIbII
JeTalbHIIIe BUBYATH 1 MPOTHO3YBATH MOTPEOM MOTEHUIWHUX CIHOKHUBA4dlB CBOIX
MOCITYT 3 METOI iX BCEOCSHKHOTO 3a70BOJICHHS. BUXOAS4M 13 BHKIAIEHOTO,
pe3yibTaTUBHA AiSUIBHICTh TPAHCHOPTHO-EKCIEIUTOPCHKUX KOMIIaHIM mepeadayvae
CUCTEMHE BUKOPUCTaHHS MApPKETUHTOBUX JOCHIKEHb TiJ 4Yac TUIaHyBaHHS 1
oprasizaiiii cBO€i HisIbHOCTI. BHCOKHII CTyINiHb KOHKYPEHTHOI OOpOTHOM MOKHA
no0a4YuTH B CETMEHTI TPAHCIIOPTHO-EKCIIEAUTOPCHKUX MOcIyT. Le siBuile nopsizane 3
BEJIMKOIO KIJIBKICTIO TPaBliB Ha I[bOMY PHUHKY, 1 BCTAaHOBJIEHHSIM PIBHOBAaru MiX
MOMUTOM 1 TMPOIO3UIIEI0 Ha PUHKY. TpaHCMOPTHO-EKCHEAUTOPChKI MIANPUEMCTBA,
IO MPAIIOI0Th B YMOBaX JIOCKOHANOI KOHKYPEHTHOI OOpPOTHOM K MPAaBHIIO JOCUTH
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OMEpaTHBHO pearyroTh Ha 3MIHM PUHKY 1 MOTpeOM CIOXKHUBadiB iXHIX MOCTYT, 1100
HaJaTH MaKCUMAaJIbHO TIOBHY MOCIYTY 32 00’ €KTUBHUMH I[IHAMHU.

Excrienuropchki MiANpUEMCTBA, HAIpaBieHI HAa MPONOHYBaHHS IIUPOKOTO
CHEKTPY CBOiX TMOCIYT, OJHOYAaCHO CTHUKAIOThCS 3 HEOOXIJHICTIO 3allydyaTu
MOCepEeAHUIIbKI KOMITaHIl IS peaiizaiii 3aMOBJICHb KJIIEHTIB TaKUM YHHOM, II100
MIPUBECTH CBOi BUTPATH A0 MiHIMyMYy. MiHIMaJIbHI BUTpPATH € HEOOX1THOIO YMOBOIO
JUIsL YTpUMaHHS KOMIIaHIi Ha KOHKYPEHTHOMY pPHHKY. YMIHHS MPaBUIBHO
OpPraHi3oByBaTH 1€ CKJIAJHUN TMpOLEC JIOTICTUKA € OJHUM 3 BH3HAYAIBHHUX
YUHHHUKIB KOHKYPEHTOCIIPOMOYKHOCTI KOMIIaH1i 1 MIATPUMII AOCTATHHOTO PIBHS ii
po3Butky [2]. Ilepenik mociyr sKi HaAarOTh TPAHCIIOPTHO-EKCIIEAUTOPCHKI KOMITaHi1
€ IOCTaTHBO IIMPOKHUM, IO BU3HAUYA€ CTYIIHb KOHKYPEHTOCHPOMOXKHOCTI (pipMu 1
OJTHOYACHO TIOKa3y€ pPiBEHb MOHECEHWX BUTpAT. THUIIOBOIO OCOONHMBICTIO € Te, IO
TPAHCTIOPTHO-EKCIIEIUTOPCHKI MOCITYTH MAalOTh CUCTEMHUN XapakTep. ToMy KoMmaHii
BKpail HEOOXITHO YITKO BHU3HAYUTHUCH 13 CTPATETI€EI0 B CETMEHTI JIOTICTUYHOIO
00CITyroByBaHHS MOKYIMIIIB TaKKX MOCIYT [3].

Hananus KOXHOT OKpeMOi MOCIYTH OIIHIOEThCS B TEPIIY Yepry 3 MO3HUIlii
TEXHOJIOTIYHO1 JIOCTOBIPHOCTI 1 FOPUIUYHOI BIMOBITHOCTI JOKYMEHTAIIii, 1110 (pikcye
pe3ynbTaT 1i HaJlaHHA, a TaKOX SKICTh NpodeciiHMX HaBUYOK (axiBIIiB
TPaHCIIOPTHO-EKCIIEIUTOPCHKOI KOMITaHii, M0 BUKOHYIOTH AaHy mociyry. KicTsk
JAHO1 JIOKYMEHTaIlll CKJIaJaloTh JOKYMEHTH, IO MiATBEPIKYIOTh peali3alliio
JOTOBOPY Ha TPAHCHOPTHO-EKCIEIUTOPCHKY MISUIBHICTh, I1HIIMX JIOTOBOPIB 3
KJIIEHTaMUd KOMIaHii, CyOmiApSAIHMMHU NEPEBI3HUKAMU, CTPaXOBUKaMHU, MUTHUMHU
OpokepamMu Ta IHIIMMH  OpraHizamisiMd, WI0 MepeadadaroTb  O0OB'SA30K
EKCTIEAUTOPCHhKOT KOMIMAaHIi peaii3yBaTh BCl IMOJOXKEHHS, 3a3HAa4€HI B JIOTOBOPI Ha
HAJaHHA TOCHYyr. THIMOBE TPAHCIOPTHO-EKCIEAUTOPCHKE MiAIMPUEMCTBO MOBUHHO
KpIM TOro, 10 3a0e3nedyBaTd AOCTATHIO AKICTh CBOIX MOCIYT, aje 1 BIANOBIAATH
BCIM BUMOTaM, [0 CTOCYIOTHCS HOTO SIK OIlepaTopa JIOTICTHKH.

Sx mpuxnan, excrienuTopchka ¢ipma GopMye meperik CBOIX MOCHyT, SKI €
JIOCTaTHHO PI13HOTUIAHOBUMH, 1110 BIUTMBAE 1 BU3HAYAE 11 KOHKYPEHTHOCTIPOMOXKHICTD.
HeoOximnum mnapameTrpoM (opMyBaHHS JOCTaTHHOI KOHKYPEHTOCHPOMOXKHOCTI €
AKICTh TIOCTYT fKI HanarThcs. JlieBe ympaBiiHHS SKICTIO TOCHYT, IO HAJAIOThCS
nepeadayae ONTUMIZAII0 BCIX MPOIIECIB, MOB’A3aHUX 3 MISUIbHICTIO MIAMPUEMCTBA,
TOMY III0 TIPOBOJISTYM OIIHKY SIKOCTI MOCITYT €KCIIEPTH BUXOMATh HE MPOCTO 13 MIEBHUX
CTaHAApTIB OOCIYroBYBaHHS, aje€ TaKOX 13 TOro, SIK BCl YacTUHU MpPOILECY
B3a€EMOJIIIOTh OJHA 3 OJHOKW. Karteropis «siKiCTb» — € JOCHUTh CKIJIQJIHOIO. Ii
BU3HAUEHHS Tiependadae BUIIICHHS PsTy O3HAK, 3a JOTIOMOTOI0 SIKMX MOKHA CYUTH
PO camy Mociyry abo ToBap.

Ha cboronHi 6araTo HayKOBIIIB 1 IPAKTUKIB M1]1 YIPABIIHHAM SKICTIO TOBAPIB 1
MOCIAYr PO3YMIIOTh Oe3MepepBHUN, CHUCTEMATHU30BaHUW TMpoleC BIUIMBY Ha
napameTpu, sKi 3a0e3MeuyloTh HE TUIBKHM CTBOPEHHS NPOAYKINi abo mocimyru
ONTUMAJIBHOI SKOCTi, @ ¥ CHPUSIIOTh MOBHOI[IHHOMY ii BHKOpUCTaHHIO. Tomy BcCi
HIIIATUBY, TIOB’S3aHI 3 PO3BUTKOM TPAHCIOPTHO-EKCIETUTOPCHKOI iSIILHOCTI B
HAaIIi KpaiHil MOBUHHI OyTH HalpaBieHl Ha 3a0e3Me4YeHHsl i TOCTaTHBOT SIKOCTI.

BuacHe Bu3HaueHHS Koia mpoOJeM YIpaBIiHHS SKICTIO TPAHCHIOPTHO
eKCIIEAUTOPCHKUX TOCAYT € HEOOXIJHHM €TaroM pO3BUTKY EKCIEeIULIUTOPCHKOT
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nisibHOCTI. J[0 30BHINIHIX YMHHHKIB, K1 BIUIMBAIOTh HA KOHKYPEHTOCIPOMOXKHICTb
TPaHCIOPTHO-CKCIIEAUIIIMHUX MIANPUEMCTB, HAJIEKATh:

—  HeOoJIyre  BITYM3HAHE  3aKOHOJABCTBO B  cdepl  TpaHCHOPTHO-
EKCTIEAUTOPCHKOT AISTILHOCTI;

— 3aCTaplIMi MOPaJIbHO 1 HI3UYHO HAIlIOHATBLHUM (JIOT;

— MAapKETHUHIOBl JOCHIDKeHHS TMpoGUIbHUX KOMIIaHIM Tmepe0yBalOTh B
3apOIKOBOMY CTaHI.

BuyTpimHi ¢akTopu, MO BHU3HAYAIOTh HHU3BKY KOKYPEHTHOCIPOMOXKHICTH
BITYM3HSHUX MiMPUEMCTB HACTYITHI:

— TEXHOJIOT1i B3a€EMO/II1 3 KJIIEHTOM HE BiJIMOBIAAIOTH 3aIIUTaM PUHKY;

—KyJIbTypa CHUIKyBaHHs epedyBae Ha HU3bKOMY PiBHI;

— BIJICYTHICTb Y ()axiBIIiB 3HaHHS IHO3EMHUX MOB;

— HEJIOCTaTHE BUBYCHHSI TEHJICHIIM PO3BUTKY CBITOBOTO PHHKY;

— HE ONTHUMI30BaHa TEXHOJIOT1s 0()OPMIIEHHS MUTHUX JJOKYMEHTIB.

OTxe, MOXXKHa 3pOOUTH BHUCHOBOK, 1110 Ha CHOTOJHIIIHIA JI€Hb HaA3BUYAMHO
BXKJIMBO ONEPATHBHO pearyBaTd HO HOBI PUHKOBI peaii, 0 BIHOCSATHCA 10 chepu
TPAHCIIOPTHO-EKCIEAUTOPCHKUX TOCTYT. TpaHCIOPTHO-EKCIEAULIIMHUM KOMIIaHisaM,
o0 3a0e3MeUuTH JOCTATHIO KOHKYPEHTOCIPOMOKHICTh, HEOOX1THO e(EeKTUBHO
OpraHi3oByBaTh CBOI BHPOOHHMYI MpPOIIECH, 110 3a0e3MmeyuTh (POpMyBaHHS SKICHHX
HOCITYT.
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ABTOTpaHCIIOPT BHUKOHYE BAXJIHMBI COIIATILHO-EKOHOMIYHI Ta OOOpOHHI
dyHKIiT, 3a0e3Meuyrdr MOKJIMBOCTI €BaKyallii HaceJIeHHs, IepeMIIIeHHs BIHChKOBOI
TEXHIKH, TyMaHITAapHUX Ta 1HIIMX BaHTAXIB. Y CY4aCHMX YMOBAaX BOEHHOIO CTaHy
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[TpoTe #Oro TpaH3UTHUN MOTEHIIA] 3MEHILIUBCS Yepe3 HEMOKJIHMBICTh MEPEBE3CHHS
BaHTaXIB TepuTopicro pd Ta O61I0pycii, a MacaKUPChKI CIIOTYUYCHHS TMPUIUHUIUCS Y
40% HacelleHUX MyHKTaX. Y cdepi Ha3eMHOTO TPAHCIOPTY BiJ 0OCTpLIIB 1 00HOBUX
T TMOCTpaKAaldu THCSYl JITKOBUX Ta BaHTAKHHX aBTOMOOUIIB, aBTOOYCIB,
TpoJIeOyCIB, TpaMmBaiB, BaroHiB MeTpo Tomio. s MATPUMKH aBTOMOOITBHHX
IepeBEe3CHb IUIAXOM 3HHXKEHHS iX c001BapTOCTI Ha MEpioj Jii BOEHHOTO CTaHY,
BCTAHOBJICHO HYJIBOBY CTaBKY AaKIM3HOTO TOJIATKy Ha OEH3MHU MOTOPHI, BaXKKi
JUCTUIISATA Ta CKparvieHu ra3. OgHUM 13 JpKepen MIATPUMKH Yy HEoOX1THOMY
TEXHIYHOMY CTaHI aBTOMOOUIbHOI 1H(pacTpykTypu Yy JepkaBHOMY OIOKeTI
Ykpainu € nepkaBHHN A0pokHid doHA. Y 2022 pori Horo IutaHoBHW oOcsar OyB
86092,1 wmumuH. TpH., ase (PaKTUYHI HAAXOMKECHHS € 3HAYHO MCHINUMH Yepe3
CKaCyBaHHS J{Kepes HalTOBHEHHS (JOHy B yMOBaX BOEHHOTO CTaHY.

3 moYaTtKy BiIMHH CYTTE€BO 3pOCiia POJb aBTOMOOUIBHOTO TPAHCHOPTY Y
MEePEeBE3CHHAX TNajauBa, TyMaHiTapHUX BaHTaxiB 13 [lonwin, Pymynii, CiaoBauydyunu,
MosnoBu Ta YropumwHu. Po3poOisitoThCsi anbTepHATHUBHI MapIIPyTH JIOCTaBKH
arponpoOMHUCIIOBOI MPOAYKIIT Ta 1HIIMX KOMEPLIMHMX BaHTaxiB 70 kpaiH €C Tta
IHIIUX pUHKIB 4Yepe3 €pomy. IIpore o0cAr MiKHAPOAHUX aBTOMOOIIBHUX
NepPEeBE3CHb CTPUMYETHCA AJMIHICTPATUBHUMU Oap’epaMu y BUTJISAL JO3BOJIB, SIKI
OOMEXYyIOTh BUIbHUU pUHOK. I[loTpebu iHTeHcudikailii EKOHOMIYHHUX TPOIECIB
noTpeOyroTh Jibepaizailii aBTOMOOUTFHUX BAHTAXKHUX MEPEBE3CHbD.

[HCTUTYLIOHATPHUMU  TpaHCc(OpMaLiIMH  aBTOMOOUTBHOIO TPAHCIOPTY B
yMOBaxX BOEHHOIO CTaHy €: 3a0e3neueHHs Oe3nepeOiiHOro (yHKIIIOHYBaHHS
JOPO’KHBOI MEpeki 1 MIBHUJKOIO BIJHOBJIEHHS 3pyHHOBAaHOI aBTOMOOUIBHOI
iHpacTpykTypu it notped Oe3neku 1 OOOpOHM; 3HAYHE 3POCTaHHS OO0CATYy
BaHTXHHUX IEpeBe3eHb depe3 OJOKYBaHHS MOPTIB Ta HU3bKY MPOIYCKHY 3[aTHICThH
3QI3HUYHUX MYHKTIB MPONYCKY Y MICHSIX 3MIHM IIMPUHUA KOJIi; 3POCTAHHS
HABAaHTAKEHHA Ha AaBTOMOOLIBHI JOPOTH, IO TOTIPIIyE IiX TEXHIYHUM CTaH 1
MIPUCKOPIOE  PYWHYBaHHS aBTOMOOUIBHOTO TOJIOTHA;, JedimuT  OymiBeIbHUX
MaTepiaiB Ta KOHCTPYKIIA i1 WOTrO BIJIHOBIICHHS, TMOPYIIEHHS JIOBOEHHUX
JIOTICTUYHUX MAapUIPYTIB 1 CTBOPEHHS HOBUX, HEBIAMOBIAHICTh 3HAYHOI KIJIHKOCTI
BaHTKHUX TPAHCIOPTHUX 3aco0iB craHmgaptam €Bpo-5, €Bpo-6, y T.4.
CHeIiaTi30BaHUX aBTOMOOUTIB JiJisi MEPEBE3CHHS MaJIMBHO-MACTUJILHUX MaTepiaiB,
CUTBCHKOTOCIIOIAPCHKOT MIPOIYKITiT; 30MTKOBA MISUIBHICTH KOMYHAIBHUX MIAMPUEMCTB
MICBKOTO €JIEKTPOTPAHCIIOPTY; 3POCTaHHS COOIBAapTOCTI IEpPEBE3€Hb 3a CTATTEIO
«MATMBHO-MACTUJIbHI MaTepiajiny, 30UIbIIEHHS I[IH HA MacaXkKUPChbKl TEepEBE3CHHS;
HU3bKIA PIBEHb 1HKIIO3UBHOCTI; HEAOCTATHS MOTYXHICTh aBTOMOOIIBHUX IYHKTIB
MPOITYCKY; Opak A03BOJIIB HA MI>KHAPOAHI BAHTaXH1 MEpEBE3EHHST; BUCOKUI Tpadik Ta
BUKHJIM BYTJICITIO; HEAOCTATHS SIKICTh TPAHCTIOPTHUX TOCIYT.

CrpaTeriyHMMH  3aBAAHHSMU PO3BUTKY aBTOMOOUIBHOTO TPAHCIIOPTY €:
pPO3MIHYBaHHS BIAMOBIMHUX OO’€KTIB 1 MPUCKOPEHE BIJHOBJICHHS aBTOMOOUIBHOI
1H(paCTPYKTYypH Ha JEOKYIIOBAHUX TEPHUTOPISLAX JJIs MOTpeOd MHBIIHLHOI 0OOPOHH,
OTEPAaTUBHOI JIOCTABKM TYMaHITApHUX Ta IHIIMX BAaHTAXIB; 3MIIMIEHHS aKIICHTIB Ha
3a0e3neyeHHs Oe3MeKu pyXy MPH MPOEKTYBaHHI, OyAIBHUIITBI Ta EKCIUTyaTallii JOpir Ta
MTYYHUX CHOPYJA B HAMPSIMKY BpaxyBaHHS KpalllUX CBITOBUX MPAKTHK; CTBOPEHHS
BJacHOi 0a3u BUPOOHHIITBA JIOPOKHBO-OYAIBENIbHUX Ta MaJTUBO-MACTUIBHUX
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marepianiB (mopoxxHiid OiTym, OiTyMHI B’SDKydi, iIHEPTHI Marepiaiu), KOHCTPYKIIiH
TPAaHCIOPTHUX CIOPYJ TONIIO; BIJHOBJIEHHS Ta pedOpMyBaHHS MICHKUX Ta
MPUMICHKUX MaCaKUPChKUX TEPEBE3€Hb; BIAMOBIAHICTh TPAHCIOPTHUX 3acO0IB
EKOJIOTTYHUM HopMaM €Bpo-6, MpIOPUTETHUN PO3BUTOK EIEKTPOTPAHCIOPTY Y
MeXax MICT Ta IHIIMX HACeJICHWX MYHKTIB, [IJDKUATAII3AIlS  yIpaBIiHHS
TPAaHCIOPTHUMHU TOTOKaMU Ta 3alpOBA/KEHHS 1HTENEKTyalbHUX TPAHCIOPTHUX
cucteM (reoyiokamis, iHQoOpMaIlis NOpPO  JOPOKHLO-TPAHCIIOPTHI  IPHUTOM);
MOJIEpHI3allisi Jeno Ta TEXHIYHHUX CIyXkO0 TpOMajChbKOro TPaHCIOPTY; PO3BUTOK
MICBKOi 1H(PACTPyKTypu Uid €IeKTPOMOOLIIB, BEIOCHUIIETUCTIB, 3a0e3MeueHHs
IHKJTFO3UBHOCTI; TOKPAILEHHS SIKOCTI MEepPEeBE3€Hb Ha OCHOBI MEPEX0y MICHKOTO Ta
IPUMICBKOTO TPOMAJCHKOTO TPAHCHOPTY Ha OIUIaTy 3a HaJaHl TPaHCIOPTHI
nocinyru (Public Service Contracts); iHrerparmis NpUMICBKOTO aBTOOYCHOTO Ta
3aJII3HUYHOTO TPAHCIOPTY 3 MICBKMM B YAacTHHI €IMHUX TapudiB Ta aDOHEMEHTIB;
CHpPOIIEHHS MWUTHUX MPOIENYyp, PEKOHCTPYKIs Ta 30UIbIICHHS MNPOIYCKHOI
3IaTHOCTI MDKHAPOJHUX aBTOMOOLIBHUX IYHKTIB IPOIYCKY, OHOBJIEHHS MapKy
BaHTA)KHUX aBTOMOOUIIB TOIIIO.

TakuMm YWMHOM, €KOHOMIYHI CTpaTerii IHCTUTYIIOHAIBHUX TpaHCchopMalliii
aBTOMOOLTLHOTO TPAHCHOPTY YKpaiHU TNPOIMOHYETHCA pealizyBaTh 3a TaKUMU
eranmamu: 1 eran «Bce mia mepemoru!» - 10 3aBEpIICHHS BOEHHOTO CTaHy, SIKUN
MOJIATAE B aJanTallli TpPaHCIOPTHO-JIOTICTUYHUX MapHIPYTiB 0 MOTPed MUBUIBHOI Ta
BIMICBKOBOI €KOHOMIKH; 2 eran «BigHOBIEHHS aBTOMOOIIBLHOTO TPAHCIOPTHOTO
CIOJIYYEHHSI Ha BCi TepuTopii YKpaiHu Mmiciigd 1 MOBHOI JCOKYIalii», 3aBJaHHAM
AKOTO € 3IIMCHEHHS KamiTalbHUX I1HBECTUUIA Yy BIATBOPEHHS 3pYHHOBAaHUX
TPAaHCIOPTHUX KOMYHIKalii, 3 eran «CrTpaTeriuHa MoJepHi3alisi aBTOMOOLIBHOIO
TPAHCTIOPTHOTO KOMIUIEKCY YKpaiHI.
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Decarbonizing transport is critical to achieving global climate goals and

reducing the negative impact of transport on public health and the environment.
Transport is one of the largest sources of carbon emissions globally, accounting for

223


https://www.kmu.gov.ua/storage/app/sites/1/recoveryrada/ua/restoration-and-development-of-infrastructure.pdf
https://www.kmu.gov.ua/storage/app/sites/1/recoveryrada/ua/restoration-and-development-of-infrastructure.pdf
mailto:Lilya_savchenko@ukr.net

Bbipnux me3 VI-i Mixnapoonoi nayKpeo-npaxmuunoi Kongepenuti «Asmomobireruil mpancnopm ma ingpacmpyKmypas

around a quarter of all greenhouse gas emissions. Therefore, it is essential to reduce
the carbon footprint of the transport sector through various low-carbon technologies.

One of the most promising technologies for decarbonizing transport is
electrification. The electrification of transport involves the use of electric vehicles
(EVs) that use batteries or fuel cells to power the vehicle. EVs have been gaining
popularity in recent years, with many countries announcing plans to phase out
internal combustion engines (ICEs) and switch to electric vehicles. Electric vehicles
produce no tailpipe emissions, making them an attractive option for reducing carbon
emissions from transport.

Another low-carbon technology for decarbonizing transport is the use of
biofuels. Biofuels are fuels derived from biomass, such as agricultural crops and
waste materials. The use of biofuels in transport can significantly reduce carbon
emissions, particularly in the aviation and shipping sectors, where electrification is
challenging due to technical and economic constraints. However, the use of biofuels
has raised concerns about food security and land use, which require careful
consideration in policy and regulatory frameworks.

In addition to electrification and biofuels, other low-carbon technologies such
as hydrogen fuel cells, compressed natural gas, and hybrid vehicles can play a role in
decarbonizing transport. However, each technology has its advantages and
limitations, and policymakers must evaluate and select the most appropriate
technologies for their particular circumstances.

Policy and regulatory frameworks are also critical to supporting the transition
to low-carbon technologies in transport. Governments can provide incentives for the
purchase and use of low-carbon vehicles, such as tax credits, rebates, and subsidies.
Additionally, policies that support the development of charging infrastructure for
electric vehicles and the production of low-carbon fuels can accelerate the transition
to a low-carbon transport system. Behavioral change is another essential factor in
decarbonizing transport. Encouraging people to switch to low-carbon transport
modes, such as walking, cycling, and public transport, can reduce the demand for
high-carbon transport modes and help to reduce carbon emissions from the sector.

In conclusion, decarbonizing transport is crucial to achieving global climate
goals and reducing the negative impact of transport on public health and the
environment. Electrification, biofuels, and other low-carbon technologies can play a
significant role in reducing carbon emissions from transport. However, policymakers
must also implement supportive policy and regulatory frameworks and encourage
behavioral change to achieve the necessary emissions reductions.

Decarbonizing transport is critical to achieving global climate goals and
reducing the negative impact of transport on public health and the environment.
Transport is one of the largest sources of carbon emissions globally, accounting for
around 25% of all greenhouse gas emissions. Therefore, it is essential to reduce the
carbon footprint of the transport sector through various low-carbon technologies.

One of the most promising technologies for decarbonizing transport is
electrification. The electrification of transport involves the use of electric vehicles
(EVs) that use batteries or fuel cells to power the vehicle. EVs have been gaining
popularity in recent years, with sales increasing by 41% in 2020. However, EVs still
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only account for around 4% of global vehicle sales, highlighting the need for more
rapid adoption of this technology. Electric vehicles produce no tailpipe emissions,
making them an attractive option for reducing carbon emissions from transport.

Another low-carbon technology for decarbonizing transport is the use of
biofuels. Biofuels are fuels derived from biomass, such as agricultural crops and
waste materials. The use of biofuels in transport can significantly reduce carbon
emissions, particularly in the aviation and shipping sectors, where electrification is
challenging due to technical and economic constraints. However, the use of biofuels
has raised concerns about food security and land use, which require careful
consideration in policy and regulatory frameworks.

In addition to electrification and biofuels, other low-carbon technologies such
as hydrogen fuel cells, compressed natural gas, and hybrid vehicles can play a role in
decarbonizing transport. However, each technology has its advantages and
limitations, and policymakers must evaluate and select the most appropriate
technologies for their particular circumstances.

Policy and regulatory frameworks are also critical to supporting the transition
to low-carbon technologies in transport. Governments can provide incentives for the
purchase and use of low-carbon vehicles, such as tax credits, rebates, and subsidies.
Additionally, policies that support the development of charging infrastructure for
electric vehicles and the production of low-carbon fuels can accelerate the transition
to a low-carbon transport system. For example, the European Union has set a target
of reducing greenhouse gas emissions from transport by at least 60% by 2050, and
the United States has pledged to achieve net-zero emissions from the transportation
sector by 2050.

Behavioral change is another essential factor in decarbonizing transport.
Encouraging people to switch to low-carbon transport modes, such as walking,
cycling, and public transport, can reduce the demand for high-carbon transport modes
and help to reduce carbon emissions from the sector. For example, a study by the
European Environment Agency found that if all short car trips in Europe were
replaced with cycling or walking, this would save around 9% of all car emissions.

In conclusion, decarbonizing transport is crucial to achieving global climate
goals and reducing the negative impact of transport on public health and the
environment. Electrification, biofuels, and other low-carbon technologies can play a
significant role in reducing carbon emissions from transport. However, policymakers
must also implement supportive policy and regulatory frameworks and encourage
behavioral change to achieve the necessary emissions reductions. With global carbon
emissions from transport projected to double by 2050, urgent action is needed to
decarbonize the sector and mitigate the impacts of climate change.
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EnexTpoHHa KOMEpIIisl MPOJIOBKYE KUJATH BUKIUK TPATUIIAHOMY JAHIIOTY
MOCTaBOK. Y pe3yJbTaTi AUCTPUO IOTOPU 3MIHWIM CBOI JIAHIIOTH, 1100 PO3IMIUPUTH
TpaJMIIIHY JOTICTUYHY MIaThOopMy, sSKa CIHpaIacs Ha PEeriOHANTBHUN PO3MOALT, 10
Takoi, fiKa BKJIOYAE CXEMY MICBKOi JIOTICTUKH 3 TYHKTaMH, SIKi OOCIIyTOBYIOTbH
crio>kuBayiB [1].

Bumorn crnoxxuBa4iB MiPKUBIIOIOTHCS E€JIEKTPOHHOIO KOMEpIEo Ta i
3/IaTHICTIO HAJaBaTH JIOCTaBKY HABITh Yy JI€Hb 3aMOBJICHHS 32 HEBEJIMKY BapTICTh a00
HaBITh OE3KOIITOBHO JIJIsl CIIOYKMBAYa.

EnexTpoHHa KOMeEpIIis MPOAYKTOBUX MAara3MHiB MOCTIHHO MPUCKOPIOETHCS Ta
nocsrna 10% nponukHenHs B 2022 poui. EnekTpoHHa komepiisi Bce 1€ €
JIPYTOpSAIHUM KaHAJIOM MPOJAAXKY MPOAYKTIB XapuyBaHHs Ta HanoiB (5,5%), ane Taki
MiKAaTeropii sIK TOBApH JJIs IOMAITHIX TBAPHUH 1 TOBAPH JIJIS 3I0POB’SI Ta 0COOUCTOTO
JOTJISITY PIECTPYIOTH CYTTEBO OuIbITy yacTKy - 36,0 Ta 16,5% BiAnoBigHO.

ITocunarouncky Ha HelmoJaBHE JociaipkeHHs Walmart, Maiik brnek,
MapKkeTUHroBuil aupektop Profitero, Bu3HaB, 1o 82% mnokymmiB Walmart
BUKOPUCTOBYIOTh CBOi CcMapTdOHM TiJ 4Yac TMOKYNKH TpOAykTiB, a 43%
BUKOPHCTOBYIOTh iX JIJIsl TOPIBHSHHA OpeH IiB 1 mpoAykTiB Ha Walmart.com [2].

Junamika puc. 1 mokasye oOCSAT €JIeKTPOHHOI TOPriBil I 1) ToBapiB IS
JIOMAIITHIX TBapUH; 2) TOBapiB JJis 370pOB’sl Ta 0COOMCTOTO Jorisny; 3) Oakanii; 4)
NPOAYKTIB XapyyBaHHS Ta HamoiB. 3HAYEHHS BPAxOBYIOTh YCi TOKYIKHA Yepe3
IHTEpHET 3 OyJIb-IKUM THUIIOM OIUIAaTU Ta J0cTaBKU. 3 ceprHs 2022 poky Ha rpadiky
MOXHa 0a4uTH TPorHo3 110 2025 poky.
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Puc. 1. EnekTpoHHa Komepuisi NPOAYKTIB CIIOKMBAHHSA 110 IX TUNax 3a 2016-

2025 poku (BiJICOTOK BiJl 3araJIbHOT'O 00CSTY MPOJaXK y KOXKHIN TpyIi ToBapiB) [2]

CBIT MOKYMNIB 1 TpeWI-MapKETUHTy ICHye Yy (I3UYHOMY CepeIOBHIIII
MarasuHy, Jie¢ TpOCTIp Ha TMOJHUIX OOMEXEHUH, a PO3MOJAUT Mae 3HAayeHHs. Auie
CJICKTPOHHA KOMEPIIiSl MPOMOHY€E MOKYMISIM HECKIHUEHHUN Mpaic-JIUCT, e OuIbIla
KUIBKICTh OPEH/IIB MOXE€ KOHKYPYBAaTH OJTHOYACHO.

25.0% 25.5% 257% 257%
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B Walmart Amazon* M Albertsons Companies
M The Kroger Co. M Target Instacart**

Puc. 2. Punok kommnasiii 3 e1ekTponnoi komepuii CIIA 3a 2017-2024
POKH (BIJICOTOK BiJ] 3arajlbHOTO 00CATY NPOIaX Y KOXKHil rpymi ToBapis) [2]

Ha puc. 2 mMoxHa cnocTepiraTu OOCATIB €JIEKTPOHHOI KOMEpIli KOMITaHiii-
miaepiB ramyzeit CIIIA y 2017-2024 pokax (mporuno3 3 2022). Haitbinbmry moiito
cepell 3arajJbHOr0 O0CSTY MPOJa)X MaroTh Taki rirantu sk Walmart Ta Amazon (B
cepenaboMy OutbIie 20%). ¥V 2020 portti CTpiMKO 3pociia A0Sl eNeKTPOHHOT TOPTiBIi
y koMmmadii Instacart, 1 3apa3 BoHa Buiiniuia Ha piBeHb Amazon. He Bimoma B YkpaiHi
komranist The Kroger Co mae 6mm3bko 10% mpogax depes intepHeT. Jlo 5% momi
eqeKTpoHHO1 kKoMmeprrii B Target Ta Albertsons Companies.

OTxe, 00CsSIru eneKTpOHHOI KOMEpIii MaroTh 3pOCTAaTH 3a yciMa MPOrHO3aMHU
[3]. TIpoOnemu, moB’s3aHi 31 30UIBLICHHSAM 3a0pyJHEHHS HABKOJMIIHHOTO
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CepeZIOBHILIA Ta 3aTOpPaMU B MICTi, O€3MOCEPEIHbO YCKIAAHAIOTHCS Yepe3 OLIbIIni
MOIUT Ha MICBKY JIOCTaBKY TOBapiB, 3aMOBJICHUX uepe3 iHTepHeT. MiChKI KITIEHTH, K
MIpaBUJIO, OLIBIIIE 3aMOBJISIIOTH OHJAWH [4]. KpiM Toro, OUIBIIMI JOCTAaTOK YKUTEIB
MICT TIOPIBHSHO 3 CUIBCHKOIO MICIIEBICTIO HE TIJIBKH 30UIBIIY€E OOCATH €IEKTPOHHOI
TOPTIBJIl Ta MICBKOI JIOTICTUKH, ajie ¥ CYNpPOBOIKYETHCSI OUIBIIUMH OYIKYBaHHSIMU
B1JI piBHIO cepBicy. e o3Hauae, 110 MichbKa JOCTaBKa YaCTO 3aMOBJISIETHCS TEPMIHOBO
abo y Toit camuit aenb. lle Bce MpuU3BOAUTH 1O HEMOXKIMBOCTI BUOOPY HAMKpAIIOro
MapuIpyTy, BIAMOBIAHO 30UTBIIYIOYM €KOJOTI4HI MpoOieMH MicTa. 3 TOUKH 30py
CJICKTPOHHOI KOMEpIlli, JOCTaBKa JOJOMY € «EJIEMEHTOM JIOTICTHKU TPOIEeCy
BUKOHAHHS CIOKWBUMX TPAH3AKIM EJIeKTPOHHOI KOMEPIii, 1HIMX BiIJaICHUX
MOKYTIOK BiJl KOMIMaHiH, 10 31HCHIOIOTh 3aMOBJICHHS MOIITOI0, MPSAMUX MPOJAXKIB 1
TEJIeBI3IMHUX IMOKYIIOK, & TAKOXK JJOCTaBKH 3 TOPTOBUX TOYOK» [5].

Oco0muBO TOTPIOHO BUPINIYBATH «IPOOJEMY BIACYTHOCTI BIIOMay, sKa
BUHHMKA€E BHACHIJIOK JOCTaBKM TOBapiB, IIO0 BUMara€ MNPUCYTHOCTI KiieHTa. lle
MPU3BOJUTH JI0 CKJIAJHUX MPOOJieM IUTAHYBAaHHS HAa OCTAHHIM JUISHIN JIAHIIOTa
MOCTa4YaHHs, TOOTO OCTaHHbOI MMJII 1O crHokuBada. «OCTaHHS MWD Hapasi
BBAXKAETHCA OJHIEI0 3 HAWJIOPOXKYMX, HalMeHIl e(eKTUBHUX 1 HaHOUIBII
3a0pyAHIOIOYUX [IJISTHOK YChOTO JIaHIfora ImoctaBok [6]. Orusa pimieHb i
JOCTaBKH «OCTaHHBOT MHJID» HagaHo y [5, 7-12].

Takum 4MHOM, MOKHA 3POOMTH BHCHOBOK, IO €JIEKTPOHHA KOMEpIlifd, a came
MOCTITHE 3pOCTaHHA ii AO0J1 B 3arajbHUX NpoJaxax, € ApailBepoOM MICHKOI JOCTABKH,
110 CIOPUYMHSIE JOJATKOBI MPOOIEeMU IS )KUTENIB MICTa 3 TOUKHU 30py 3a0pyIHEHHS
NOBITPS, 30UIBIIEHHS KIIBKOCTI JOPOKHBO-TPAHCIOPTHUX MPUIOA Ta JOPOXKHIX
3aropiB. OTKe, 3Ba)Karouu, 110 MPU BIACYTHOCTI pearyBaHHs Ha L€l cTaH peyeil Bike
3apa3 CUTYyalls Y BeJIMKUX MicTax YKpaiHu Oyje TUIbKU noripiryBatucs. Hackoroani
KuiB 3HaxoguThCs HAa TPETbOMY MICII 3a pPIBHEM 3aTOPIB Yy CBITI. 3POCTAHHS
KUIBKOCTI ~ MICBKMX  JIOCTaBOK  30UIBIINTh  HAaBaHTaXEHHS HAa  JOPOXKHIO
iHppacTpykTypy. OTXe, Tpeba 1mIyKaTy MBHJIKI, EKOHOMIYHI Ta €KOJIOT14HI PIIICHHS,
mo OyayTh CIPSMOBaHI 3 OJHOTO OOKY Ha 30€peKEeHHS MOTPIOHOTO IS KITIEHTIB
CEpBICY IIOJIO JIOTICTUKH OCTaHHBOI MU, a 3 I1HIIOrO - IMOKPAIIWTh CHUTYAIlo 3
3aTopamMu Ta 3MEHIIUTH IIKIJJTMBUH BIJTUB HA HABKOJIUIITHE MPUPOJIHE CEPEIOBHIIIC.
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SOLAR CONCENTRATOR PROJECT

Al Taleb Al Dor, I. Esley, J. Merheb, K. Sallam, L. Oliveira, P. Navitski
School of Engineering, Oral Roberts University
oliveiraluc@oru.edu

Our group is building an automated solar concentrator that is connected to a
water purification system. The automated solar concentrator consists of a series of
adjustable mirrors to specific angles depending on the sun’s direction. These mirrors
will focus the sun’s light onto a pipe to heat the water inside of the pipe. The heated
water will then move into the water purification system, which requires hot water and
consists of microfiber membranes with pores large enough to allow only clean water
through. The project aims to be a purified water system that is affordable and simple
to manufacture. The primary use of this product can range from the industrial world
to commercial community use. The use in mind is to desalinate groundwater with
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very high levels of salts, which is a principal reason for water to be wasted and discarded
in industries like oil production, especially in areas like Oklahoma. The system can also
possibly be used to filter water for communities that need it in rural areas.

Our project focuses on a water desalination and purification system utilizing
solar energy. Our goal is to heat the water going through the system to approximately
70° Celsius. We are finishing putting together the prototype and are in the process of
testing right now. We have completed research on the topic, built a theory, and
designed our prototype's components using various engineering design and modeling
software. The advantage of our solution is that it utilizes solar energy to heat the
water, making it a sustainable and cost-effective method of purification.

To test the efficacy of our black pipe coating, we also experimented on a
coated and a non-coated metal pipe with water inside. We recorded the water
temperature for 100 minutes (with approximately 10-minute intervals). The setup can
be seen in the Figure below.

Figure 1ing experiment setp.

The Figure below demonstrates the efficacy of the coating using the data
obtained in the experiment.

== Not Coated == Coated
32
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Temperature (°C)
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Figure 2 Coating versus no coating comparison.

Our project pairs with a water desalination system that utilizes membrane
distillation at higher temperatures, for which the water is heated. Dr. Sallam is
working on the desalination system with a graduate student at OSU, making our
solution even more effective. Our focus has also been on the receiver, which is the
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component that will absorb the solar energy and heat the water. We have put much
effort into designing an efficient and easy-to-use receiver. We have also put much
work into deriving an equation for the mirror angles for different days throughout the
year. Using this derivation, we produced charts for the optimal mirror angles and the
optimal spacing between the rows of mirrors throughout the year. The Figure below
shows the final prototype.

We are excited to demonstrate our innovative solution, which we plan to do by
setting up the concentrator with the angles according to the mirror angle chart for the
appropriate month. After a day of leaving it outside, we should be able to produce a
minimum of 4 hours of water heating. This will be measured by the temperature
difference before and after the water enters the pipe in the receiver. We hope to show
that our solution is not only effective but also sustainable and cost-effective.

V]IK 656.073
BHUPIILEHHS EKOJIOTTYHUX IMPOBJIEM HA ETAIII
OCTAHHBOI MIUJII

JMauenko liana PycnaniBHa, acripantka

Hayionanvnuii mpancnopmmuuii ynisepcumem
e-mail: dianal1071994@gmail.com

['moGanibHEe 3aHETMOKOEHHS IIOJI0 BIUIMBY HAa HABKOJMIIHE CEPEIOBHUIIE
JIOCTABKH «OCTaHHBOI MHJII» 3pocTae. IlomromMaTi po3rsaaloThCs K MOXKIHUBICTD
3MEHIIIUTH I[IeW 30BHIIIHIN BIUIMB HA OCTAHHBOMY €Talli I0CTaBKK BaHTaxiB [1].

[TomromaTy 30UIBIIYIOTH KOHCOJIIJIAIIIO JOCTaBKH, 3MEHINYIOTh KIJIbKICTh
MYHKTIB BUJa4i, 3MEHIIYIOTh MPOOIr aBTOMOOUIS 1 3HM)KEHHSI BApTOCT1 AOCTAaBKU. 3
TOYKM 30py HAaBKOJHIIHBOIO CEPEJOBMINA, HAYKOBII Ta AOCHiaHMKH [1]
CTBEP/UKYIOTh, III0 TMOIITOMATH € OUIBII EKOJIOTIYHINI 1 3MEHIIYITh BHUKHIU
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BUXJIOITHUX Ta3iB, IIyM, TMOB'SI3aHWA 3 TpaHCIOPTOM 1 3atopu. OOWH MOIITOMAT
sMentnye Bukuau CO, B cepeabomy Ha 13 845 kr/pik [3].

3rinHo 3 anamizoMm InPost, B cuTyaiii Koiau Becbh Kyp €pPCbKUN CEKTOp
nepeimoB Ha mnomroMard, e 6 3MmeHmuiao Bukuaun CO, Ha 75% MOPIBHSAHO 3
TpaJAMILIITHUMU Kyp €pCHKUMU CcrIoco0aMu J0CTaBKaMU «BiJl 1Beper 1o asepei» Tum
HE MEHIII, Y 3BITI HAroJIOUIYETHCS, IO JIJIi MAKCUMAIbHOTO cKOpodyeHHs BUKUAIB CO,
HEOOX1THO TIpUHUMATH TPaBWIbHI PIMICHHS IMOJ0 3aKYIIBIl €JIECKTPOMOOUTIB 1
PO3MIIIICHHST TOIMTOMATIB Y MPAaBHILHUX MicCIX[2].

[HHOBaLIi Cy4YacHHX JIOTICTUYHUX OMNEpPaTOpIB CIPSIMOBAaHI Ha 3MEHILICHHS
HETaTMBHOTO BIUIMBY Ha HAaBKOJMINHE cepedoBuie. Hampukman, HalOUIbIINANK
yKpaiHChbKUHM JoricTuuHuid omepatop «HoBa momta» He muIIe BOPOBAIKYE
€KOJIOT1YHI METO/IH JIOCTaBKH, a il IHBECTYE B iX eHeproe(PeKkTuBHICTh. TakuM YUHOM,
nomromatn  Modern  Expo  Hosoi  IlomTu  Bigpi3HAIOTBCS ~ BHCOKOIO
eHEeproe(eKTUBHICTIO Ta MPAIIOOTh 3a TexHosoriero Bluetooth. Ile mae MoxnIuBICTH
1ICTOTHO 3HM3UTHU CIIOKUBAHHS €JIEKTPOCHEPrii 3a PaXyHOK YCYHEHHS €HEPrOEMHHUX
eyeMeHTiB [4].

B Vkpaini Bxe pos3mimeno 15 183 momromaru: Homa momra — 13 600,
VYkproomra — 30, Meest — monax 1500, Rozetka — 52, IKEA -1. Ha pucysky 1
300pakeHa KUIbKICTh momroMatiB HoBoi momtu 3 kBitHA 2019 mo kBitenp 2023
POKIB.
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Pucynok 1 — KinbkicTh nomromartis Hosoi momru 3 2019 mo 2023 pp.

BuainstoTh HaCTyIHI OCHOBHI MOKa3HUKH €()eKTUBHOCTI MOIITOMATIB [5] :
[IpoiineHa BijCcTaHb;

BapricTh nocraBku;

Yac 10 10CTaBKH;

CrioXuBaHHS €HEeprii;

Buknon CO, ;

PiBeHb ycmixy 10CTaBKU;

3a10BOJIEHICTH KJII€HTIB.

Omxe, momToMaTH — IHHOBaLlIHHA CUCTEMA JIOCTABKU CTBOPEHA JIJIsl 3MEHIIEHHS
HEraTUBHOTO BIUIMBY MOCTYT AOCTABKHU JA0JIOMY B CETMEHTI «OCTaHHbOI MUJI1».

NoakowdE
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VJIK 349.6
MEXAHI3MU NOMSIKIIEHHS BILIUBY TPAHCIIOPTY
HA EKOJIOTTIO: TOCBIJ KPATH €C

Mauwok Karepuna IBaniBHa, CTyI[CHTKalo
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysauus Ykpainu

TpaHncnopT mMae 3HAUYHMI BIUIMB HAa JOBKULIS Ta €KOJIOTIIO, OCKUIBKU BiH €
OJIHUM 3 OCHOBHMX JIPK€peJs 3a0pyAHEHHS MOBITPS Ta BOAU Ta I'PYHTIB. OCHOBHUMU
HanpsIMaMH BITUBY Ha HABKOJIMILIHE CEPEIOBHUILE €:

- IKIAJUBI BUKUIU B aTMOChEPY;

BILTUB Ha (iopy 1 dayHy;

pYWHYBaHHS PUPOJIHUX JaHAMA]TIB;

TBEPJI1 BIIXOIH;

IIIYMOBE 3a0pyIHEHHSI.
beH3nHOBI Ta Au3eNbHI ABUTYHH, IO BHUKOPUCTOBYIOTHCA B TPAHCIOPTI, €
OCHOBHHMMH JIKepesiaMu 3a0pynHeHb. BOHM BUKUIAIOTh y MOBITPS BEJIMKY KUIBKICTh
BYIJICBOAHIB, OKCHJIIB a30Ty Ta CIPKH, SIKI € IIKIIJIMBUMM JJIs1 370pOB'Sl JIIOAEH Ta
HABKOJIMIIIHROTO CepeloBUIa. bilbll TOro, TBEpAi YaCTKH, IO BUKHUIAIOTHCA 3
BUXJIOITHUX Ta3iB, MOKYTh BUKIMKATH MPOOJIEMH 3 AUXAHHSIM, & TAKOXK BIUTUBATH Ha
PICT POCTIUH.

[IIymoBe 3a0pyIHEHHS € LIE OJIHIE€I0 MPOOIEMOIO, MOB'A3aHOI0 3 TPAHCIIOPTOM.
[IIym Big TpaHCIOPTHHX 3aCO0IB MOXKE MPHU3BOJIUTH JI0 MOTIPIICHHS SKOCT1 KUTTS
JroZeH Ta BIUTUBATH Ha iX 310poB's. IllymM MOXe CIpUUYHMHSTH CTpEC, MOPYILIEHHS CHY,
npoOiemMu 31 cayxoMm Ta iHImN mpoOiemu 31 3m0poB'siM. Kpim Toro, mym moxe

10 HayxkoBwuii kepiBHUK — 3arypcekuit Oner MukoiaiioBud 1.e.H., mpodecop
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BIJTUBATH HA TIOBEMIHKY TBapWUH Ta MPHU3BOJUTH 0 TOPYIICHHS EKOJIOTIYHOI
PIBHOBAru B JIESIKMX €KOCHUCTEMAX.

KpiMm TOro, TpaHCHOPT € OJHUM 3 HaWOLIBIINX JKEPES BUKUIIB MAPHUKOBUX
ra3ip, IO NPU3BOAUTH JIO TJIOOAIBHOIO MOTEIUIiHHA. 3a JaHuMu BcecBITHBOI
opraizaiii oxoponu npupoau (WWF), cektop TpaHcmopTy € IpyruM HailOuIbIIUM
BUKJaJa4eM TIApHUKOBUX Tra3iB Ticis eHepretuku. Hadra Ta ras3, sxi
BUKOPUCTOBYIOTHCS Y aBTOMOOUISX, BaHTa)X1BKax, JITaKkax Ta CyJAHaX, € OCHOBHUM
JDKEpPEJIoOM BUKU/IB TAPHUKOBHX T'a3iB B I[bOMY CEKTOPI.

Kpainu €C 3BepTaroTh 3HaUHy yBary Ha mpoOJjemMu, MOB'sA3aHl 3 HETaTHBHUM
BIJTUBOM TPAHCIIOPTY HAa HABKOJMIIHE CEPEIOBHINE Ta BXKUBAIOThH JIEBUX 3aXO/IiB,
100 3MEHIIUTH BIUIMB TPAHCTIOPTY Ha JTOBKULISL.

OpHUM 3 HaAWBAKITMBIIINX 3aX0JIIB € MIOCTYIOBE MEPEBOHKEHHS HA TPAHCIIOPT,
AKAM Ma€ MEHIIMKA HETaTUBHUM BIUIMB HAa HABKOJMIIHE CEPENOBHINE, 30KpeMa Ha
eJIEKTpUUHI Ta Ti0puaHi aBToMOoOUIl. KpiM Toro, B kpaiHax €C 3ampoBaKyrOThCsS
PI3HOMAHITHI 3aXOJH NIl MIATPUMKH BUKOPHUCTaHHS TPOMAJICBKOTO TPAHCIIOPTY Ta
BEJIOCUIIE/IIB, 1110 CIPUSIE 3SMEHIIICHHIO BUKOPUCTAHHS aBTOTPAHCIIOPTY.

€Bponeicbki KpaiHM TaKoX BUKOPUCTOBYIOTH PI3HI MEXaHI3MH IS
3MEHIIICHHS BUKHIIB 3a0PY/IHIOIOUMX PEYOBHUH, TAKUX SIK BBEJICHHS €KOJIOTTYHUX 30H,
JIe T03BOJIAETHCS B3]l TUIBKH JIJISL TPAHCIOPTY, IO BIJANOBIAA€ MEBHUM CTaHAapTaMm
exosoriyHoi Oesneku. Kpim Toro, B kpainax €C Ail0Tb HOPMATHBHI aKTH I0JI0
0OME)XEHHS MIBUIKOCTI Ha aBTOJIOPOrax, 110 CIPHUIE 3MEHIICHHIO BUKHU/IIB.

VY Owpmocti kpaiH €C TakoXk ICHYE CHUCTEMa CTSATHEHHS €KOJIOTTYHOTO
NOJATKy 3 BIIACHHMKIB aBTOMOOUTIIB, SIKMA CTUMYJIOE MEpexiJi Ha MEHII
3a0pyIHIOOYNH TpaHCTOpT. Jleski KpaiHu TakoX BBEIECHO CHUCTEMY OITOJATKYBaHHSI
BUKU/IIB BYTJIELIIO, 1110 CIIPHUSE 3MEHILIEHHIO BUKHW/IIB MTAPHUKOBUX Tra3iB.

TpaHcnopT y UEHTpalbHUX YaCTUHAX MICT € CEpUO3HOI0 MPOOJIEMOIO st
3JI0POB'st MICHKOT'O HACEJICHHSI Ta HAaBKOJUIITHHOTO CepeioBuUIla. €BpONENHChKI KpaiHu
BUPIIIYIOTh [0 TMpoOJieMy, BCTAaHOBIIOIOYM 30HU OOMEXEHHS JOCTYIy JO
HEHTPAIBHUX YaCTUH MICT JJI PI3HUX BUAIB TPAHCIOPTY, 30KpEMa JiJisi aBTOMOOLIIIB
3 BEJIMKUM PIBHEM BUKHU/IIB IIKIIJIUBUX PEYOBHUH. J[J1s1 3SMEHIIIEHHSI KITKOCTI BUKHU/IIB
y MoBiTpA, 6araro kpain €C MocTymnoBo NMepexosaTh Ha €NEKTPUYHUN TPAHCIOPT Ta
BCTAHOBIIOIOTh CHUCTEMHU BEJIOCHUTIEAHUX JIOPKOK Ta 30UIBIIYIOTH 1HGOPACTPYKTYPY
JUTS TIIIOXO/IIB.

Taki 3axoau 103BOJISIIOTH KpaiHaMm €C J1ocsAraTtu CBOiX €KOJIOTTYHUX IIIeH Ta
3MCHIIYBAaTH HETaTUBHUI BILIUB TPAHCIIOPTY HA HABKOJIMIIHE CEPEIOBHUIIIE.
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radiola.dima@gmail.com

Maiixe Bce Halle KUTTS,, MU CTUKAEMOCS 3 PI3HHUMH TEXHOJIOTISIMU, SIK1 OyiH
CTBOpEHI1 JJIsl OKPALIECHHS HALLIOTO JKUTTS. JlesKi 3aCTOCOBYIOThCS JJIsl 301IbILIEHHS
e()eKTUBHOCTI Mpalli, 1HII JJIs BIAMOYMHKY, JCSAKl € He3aMIHHUMHU B HAIllOMY JKUTTI,
JesIKI B CBOEMY  IOBCSKICHHOMY JKUTTI, MU HaBITb HE IIOMIYA€EMO, ajlé BOHHU
HOCTIHHO MPUHOCSTH BETUYE3HUM BKJIaJl B CYyCIIJILCTBO, HAYKY, palto 1 T.1.

OpHi€ero 3 TakuxX TEXHOJOTIH € TpaHcnopT. Bin sBisie coboro 3acid
NEepeMILLEHHS JI0Je Ta BaHTaXIB 3 OJHOrO Micls B iHIIe. TpaHcnopT Moxe OyTu
JOPOKHIM, MOBITPSHUM, MOPCHKHM, PIYKOBUM a00 3allil3HUYHUM, 1 KOXEH BHJ
TPAHCTIOPTY Ma€ CBOI MEpeBaru Ta HEAOTIKUA. TpaHCIOPT BiAIrpae BaKIUBY POJIb Y
JKUTTI JIIOJIEH, BIH JO3BOJISIE TIEPECyBAaTHCS HAa BEJIWKI BIJCTaHI, BHKOHYBATH
PI3HOMaHITHI 3aBJaHHS Ta PO3BUBATU EKOHOMIKY.

VY ramy3i TpaHCHOPTY MOCTIMHO BiJOYBa€ThCS PO3BUTOK HOBHX TEXHOJIOTIH Ta
IHHOBaI, $KI MOXYThb BIUIMHYTH Ha CIOCI0O, SKUM MH TOAOPOKYEMO B
MalOyTHbOMY. € JEKUIbKa MOKJIMBUX HAIpPSMKIB, SIKI BXKE pPO3pOOJSIOTHCS abo
MOKYTb 3'IBUTUCS Y MallOYyTHBOMY:

1. EnexkTpuyHi TpaHCHIOPTHI 3acoOW: BiJl EJIEKTPUYHUX aBTOMOOLIIB 0
CJICKTPUYHUX JITAKIB, EJCKTPUYHUA TPAHCIOPT BXKE 3MIHIOE Hall Croci0
nepecyBaHHs. 3aB/SIKM TOJIMIICHHIO TEXHOJIOTIH OaTtapei, eleKTPUYHI TPAHCIIOPTHI
3ac00U CTalOTh OUTBII JOCTYITHUMHU Ta €(hEKTUBHUMU;

2. ABTOHOMHI TpPaHCHOPTHI 3acO0M: PO3BUTOK TEXHOJIOTIH IITYYHOTO
IHTEJIEKTY Ta CEHCOPIB J03BOJISIE PO3POOIATH aBTOHOMHI TPAHCTIOPTHI 3ac00H, SIKi
MOXXYTh MpaioBatu 0e3 ydacti jdroauHu. Lle Moke 3HM3UTH KUIBKICTh aBapidl Ta
3MEHIITUTH BUTPATH HA BOJIHHS,

3. T'inepmBHUIKICTh: PO3BUTOK TINEPIIBUAKAX TPAHCIOPTHUX CUCTEM, TAKUX
SK TINEp3BYKOBI MOI3U Ta JIITaKH, MOKE 3MEHIIUTH Yac MOAOPOXKEHW Ta 3poOUTH
BiJIJIaJIeH1 MiCIisl OLIbII JOCTYITHUMU;

4. JlpoHU: OPOHM MOXYTh OyTH BHUKOPUCTaHI IJisi JOCTaBKU TOBApIB Ta
HAJaHHA MEIUYHUX MOCIYT B BaKKOJOCTYNMHUX pailoHax. KpimM Toro, 1poHH MOXYTh
OyTH BUKOPHUCTaHI ISl TIEPEBE3CHHS JIOJIeH, 0COOJMBO B MICTCHKMX palioHaX, Je
npoOKK MOXKYTh OyTH TPOOIEMOIO;

1 HayxkoBwuii kepiBHUK — 3arypcekuit Oner MukoiaaiioBud 1.e.H., mpodecop
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5. TiOpuaHi nmiTakd: JNITakW, SKI MOPALIOIOTh HAa EJIEKTPUYHMUX JIBUTYHAX Ta
CHAJIOBaHHI TMaJliBa, MOXYTh CTaTH PEBOJIOIIMHUM HOBOBBEJCHHSIM B Traiysi
aBiaTpaHcnopTy. BoHH MOXyTh OyTH OUIBII €KOJOTIYHO YMUCTUMH, & TaKOXX MEHII
ITYMHUMH.

Bci 111 TexHOJOr1T KOJIUCh 3/1aBaIuCs HEMOXKJIUBUMHU, aJie IMICIS POKIB TUTIHOL
mparli, cTapaHb Ta PO3BUTKY, BCl IIl TEXHOJIOTIi BXKe HE SBIAIOTH cO0010 (paHTa3ii,
Terep BOHM Hallle MaltOyTHE, Ta CIaI0K I MalOyTHIX IMOKOJIIHb.

Takum 4YHHOM, MU PO3yMIEMO, IO BCE MOXKE 3MIHUTHCS 3a MHTh, 3MIHUTH
HAIIIe XXUTTsI, 3BUYHI peul, METOJIH Mpalli Ta BIAKPUTH HOB1 HAMIPSIMKU AJI1 PO3BUTKY.
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1. 3arypcekuit O.M. KoHKYypeHTOCTIPOMOXHICTh TPaHCIIOPTHO-JIOTICTUIHUX
CUCTEM B yMOBax rjio0anizamii: iHCTUTYLIOHAJIbHUN aHami3 : MoHorpadis. — KuiB :
®OII O.B. SAmunncekuii, 2019. 373.

V]IK 504.3
IMPOBJIEMA 3ABAHTAKEHOCTI TA 3ABPYJTHEHOCTI MICT
YKPAITHHA

Crenuk Oabra OJieriBua, CTy,IIeHTKalz
Hayionanvnuii ynieepcumem diopecypcis i npupoookopucmyeanus Yxpainu
voitenko.olha22@gmail.com

TpancnopTHUil ceKTop 3’€IHY€E Pi3HI MICTa, MIChKI Ta CUIbCbKI palOHU, PUHKH,
BUPOOHMYI MaWJJaHYUKH Ta €KCHOopTHI mopTH. Lle ToKOMOTHB eKkOHOMIKM Ta ii
PO3BUTKY 3 TOUYKH 30py BUPOOHMIITBA, CIIOKUBAaHHS Ta TOprieii. Ha perionanbHOMy
Ta MDKHAPOJTHOMY PIBHSIX BiH 3’€/IHY€ KpaiHy 3 PEIUTOI0 CBITY, BKJIFOYAIOUX 30BHIIIHI
(GhiHAaHCOBI PUHKH, TOPTIBIIO, 1HBECTHIIMHI IOTOKH, JAHIIOTH IIOCTAaBOK Ta 1Je€i,
Cy4acHi 3aCO0M TPAHCTIOPTY Ta 3B’SI3KY.

[TonoBuHa HaceneHHs CBITY BXe >kuBe B wmicrax, a g0 2030 poky Micbke
HACEJICHHS MOJKE€ CTaHOBUTH 2/3 HaceleHHs CBITy. MicTta cTaloTh Bce OUIBII
BOKJIMBUMU Ta MICBKUH TPAHCIOPT CTAa€ BCe OLIBII BAXKIUBUM 1 BHMAarae
KOMITJIEKCHOI TPAHCMOPTHOI MOMITHKUA. OCKUIBKA B YKpaiHi BXKE € po3raiay’kKeHa
CHCTEMa MICIIEBOTO TPOMAaJICBKOI0 TPAHCIOPTY, PO3LIMPEHHS Ta MOKPAIICHHS HOro
SAKOCT1 Ma€ HaWOLIBIIMI MOTEHLIAN Uil 3MEHIIEHHS Tpadiky Ta BUKUAiB. [loTpiOHO
3YIMMUHUTU TEHJCHIII0 JO 3MEHIIEHHS KIUIBKOCTI TacaXXUpiB TIpPoOMaIChKOTro
TPAHCIIOPTY.

TpancriopTHe 3a0pyAHEHHSI 3MEHIIYEThCS 3aBIASAKU €(PEKTUBHIA JIeprKaBHIN
MOJIITHUIl, CTAaHJAPTaM 1 MiATPUMII TPOMAJICHKOTO TPAHCIIOPTY.

Haii0inbpiie BUKHIIB YTBOPIOE MICBKHM TpaHCIOPT, OCOOJIMBO MPUBATHI
aBTOMOOLTI, 1 iX KUIBKICTh HaJI3BHYalHO IMIBHJKO 3pocTae. B VkpaiHi BUKUIU Bij
aBTOMOOUTEHOTO TPAHCIIOPTY CTAHOBISATH 92% Bif ycix 3a0pyaHeHb MoBiTps. OKpiM
npo0emMu i3 3a0pyAHEHHSM MOBITPS, HAAMIPHA KUTbKICTh MPUBATHUX aBTOMOOLTIB Y
MICTI CHOpPUYHMHSE TPYIHOIIl 3 PYXOM TpPAaHCIOPTY, KpIM TOro, 3HauHa 4YacTHHA

12 HayxkoBwuii kepiBHUK — 3arypcekuit Oner MukoiaaiioBud 1.e.H., mpodecop
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IUTAHYBaHHS MICTa BiIBE/ICHA M1l MapKyBaHHS Ta JOPOKHIO 1HPpacTpyKTypy. Jlromsam
3AMIIWIINCS JIMIIE TMEepexXoad B MeTpo. PO3BUTOK BeNOCHIIENIB 1 T'POMAJCHKOIO
TPaHCHOPTY MPHUBEPTAE JYKE MO yBaru i, OTKe, CIIPUSE 3HUKEHHIO SIKOCT1 KUTTSA
TUX, XTO JKUBE B IIEHTPI.

TpancnopT Takox € MpUuYUHOIO 25% BUKU/IB TAPHUKOBUX Ta3iB, 1110 3HAYHOIO
MIpOIO CIIpUsI€ 3MiHI KJIIMATy Ta 3a0pyIHEHHIO TIOBITPS B MiCTax.

[TpuBaTH1 aBTOMOO1J11 € HAHOLIBIITUM JIXKEPETIOM BUKHJIIB 1 BUKUJIAIOTh OJIM3BKO
270 v CO2/xkm nHa moguHy. Tomy 1HII €BpOMEMCHKI KpaiHH 30CepenuiIncs Ha
PO3BUTKY CHCTEM TPOMAJCHKOTO Ta BEJOCUIIEAHOTO TPAHCIOPTY, 00 YHUKHYTH
TaKUX BUCOKUX BHUKHUIIB. Bukuau Bin aBTOOyca CTaHOBISATH TPETUHY BUKHUIIB BiJ
JerkoBuX aBTOMOOLTIB — 95 r CO2/KkM Ha OJIHY JIIOIUHY.

Cranom Ha kiHeupb 2018 poky B Ykpaini aisno 19 tpampaitaux mepex (y 1991
poui — 32). 3a octanH1 30 pokiB KUIBKICTh TPOJIEHOYCHUX MEPEK CKOPOTHIIACS MEHIII
noMITHO — 3 45 1o 41. 3apa3 B KpaiHi JIII0Th TpU Mepexi MeTpo — y KueBi, Xapkosi Ta
J{aimnpi.

[Tpu ubOMy pyXOMHIl CKJIaJl OHOBIIIOETHCS HAATO MOBUIBHO 1 Bike 01113bK0 90%
MapKy TpamBaiB 1 TposeiOyciB BuYepnaiu CBiil MakcuMmalibHuil pecypc. 3 1990-x
POKIB 3arajibHa KUIbKICTh TpaMBaiB 1 TpoJIeHOyCiB 3MEHIIMIACA BIANOBIAHO HA 54% 1
49%, a BaroHiB MeTpo — Ha 50%.

Bognouac pi3ko ckopoTWiacs KUIbKICTh MACaXHUPIB  eJIeKTPU(DIKOBAHOTO
IrPOMAJICBKOr0 TPAHCIOPTY, OCOOJMBO TpoJielHOyciB 1 TpamBaiB. TuIbKH MeETpO
JIEMOHCTPY€E BEJIUKHI MacaXupomnoTik. BojgHodyac KUIBKICTh aBTOBJIACHUKIB Ta
BUKWJM BiJ MPHUBATHUX aBTOMOOWIIB 3a OCTaHHI POKU 3pPOCIH, TOX MOXKHA
MPUIYCTUTH, IO YACTUHA NACaKUPONOTOKY 3MICTHIIACS HA aBTOMOO1II.

TOMTOMY® Traffic Index 2019
World

# rank City Country Congestion level
12 ° Kyiv Ukraine 53% 1 7%
18 Odessa Ukraine 47%%o

29 Kharkiv Ukraine 43%

47 Dnipro Ukraine 37%

® >50% 15% - 25%
25% - 50% <15%

Puc 1.1 Inpexc Tpagixy TomTom 2019

[anexc Tpadiky TomTom 2019 BkIIOYMB YOTUPU YKPATHCBKUX MiCTa [0
CHHCKY 25 HalOUIbII 3aBaHTAKEHUX MICT €BpOIH.

KwuiB mocigae 3 micue B €Bpomni Ta 12 micuie y cBiti. Micto Opeca nocinae 7
Mmiciie B €Bpormi (18 micie y cBiti), XapkiB 13 micre (29 micue y cBiti), Aninpo 23
Mmicue (47 wmicue y cBiti). IlikaBo, mo [{Hinmpo, MicTO 3 HaceJleHHSAM Oiu3bKo 1
MiJIbIOHA, JIMIE Ha OJHY CXOJWHKY MOCTymaeThecsl JIOHAOHY, HAHOUIBIIOMY MICTY
bpuranii 3 HaceneHHsM 8,9 minbiiona (ctanom Ha 2019 pik). (puc.1)
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